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SOME METHODS OF SOIL MANAGEMENT* 

BT 

D. V. BAL, 

AgricuUaral Chemist to Oovemmenl, Central Provinces, Na.gjmf 
Intkoduotiok 

Thb term ‘ soil management ’ has been assigned a very wide meaning and 
it includes various aspects of crop growth in relation to the soil, e.g., formation 
of soils, physical characteristics of soil, plant nutrients present in the soil in re- 
lation to the requirements of various crops, biological relationships existing 
l^tween the soil and plant and many other aspects which find a place in a treatise 
on the subject of soil management. As it is not possible to deal exhaustively 
with the subject of soil management in an article like this, it is proposed to restrict 
attention only to those aspects which concern the production and conservation 
of plant food in the soil, regulation of soil moisture and soil amelioration. This 
article does not necessarily deal with new or novel methods of soil management, 
but it is hoped it will emphasise the urgent need of practising some of the im- 
portant methods which have been evolved recently or have been known for 
some time, but are either not practised to the desired extent by the cultivators 
or have fallen into disuse for unknown reasons. 

GeNEBU. BEQUIBEMBBTS OB OBOPS 

Plants require for their growth substances like carbon dioxide, water, oxygen, 
and suitable compounds of nitrogen, phosphorus, potash, sulphur, calcium and 
magnesium. Of these carbon dioxide is obtained from the atmosphere and 
some, like calcium and sulphur, though taken in large quantities are ordinarily 
present in sufficient quantities in average arable soils. Special cases are how- 
ever met with where the lime status of the soil is required to be adequately main- 
tained by artificial methods. Nitrogen, potassium and phosphorus compoimds 
which are also required by the plants in large quantities are however generally 
present in inadequate quantities in Indian soils and are therefore required to 
be supplied to the soils in order to obtain better crop yields. 

In order to make the land yield the maximum outturn, it is not only neces- 
sary that the soil should contain the required elements in sufficient quantities, 
but it is also necessary that the physical condition of the soil should be such as 
to facilitate good root growth by regulating air and water-supply. 

* This is the sixth of a series of popular articlea for nrectinal fantinra on various 
agricultural subjects of general interest. 
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Ibo^obtance of orgakio mattsb in the soil 
The physical condition of the soil depends upon the presence of right pro- 
x>rtions of various mechanical constituents like clay, silt and sand in the soil 
n relation to the climatic conditions, and in addition an adequate proportion 
organic matter and lime. Indian soils, in general, are deficient in organic 
natter. This may partly be due to the rapid decomposition of organic matter 
Linder the conditions of high temperature prevailing in India, and partly to the 
fact that most of our soils have been under cultivation for centuries, without 
adequate return of organic matter to the soil in the form of cattle manure or 
crop residues. 

An adequate amount of organic matter in the soil is absolutely essential 
in order to bring the soil into the required state of tilth and for the better utilis- 
ation by plants of the fertilising constituents that may be present in the soil 
or which may be added in the form of artificials. In view of the fact that organic 
matter performs a most important function in maintaining the right physical 
condition of the soil and of promoting many beneficial biological activities, we 
shall first consider some of the methods which help to increase this important 
constituent in the soil. 

Easy methods ok increasing organic matter in the soil 
One of the usual methods known to the cultivator and practised by him for 
many years is to apply farmyard manure to the soil. A very large quantity of the 
available cow-dung is however normally used as fuel by the cultivators and this 
practice is bound to continue till an alternative source of fuel becomes avail- 
able. There are, however, various other methods by which organic matter 
can be added to the soil as described below : — 

(1) Organic matter added to the soil can produce beneficial effects only 
when it does not differ widely in composition from natimal soil organic matter 
or humus. This can be achieved by adopting methods which can convert varibus 
types of organic waste products of the farm into artificial farmyard manure, and 
incorporating the latter with the soil. Since the original work of Hutchinson 
and Richards was published in 1924, efforts in this direction were made by different 
agricultural investigators in India, and suitable methods have now been work- 
ed out for the preparation of artificial farmyard manure. Details of these methods 
suitable for any particular tract can be obtained from the departments of agri- 
culture concerned. Various types of waste materials like dry leaves, stalks of 
cotton, pigeon pea, sann-hemp and ambadif weeds from the fields and waste lands, 
old thatching material, inedible fodder and various kinds of stubble, are usually 
available in large quantities and if these materials are properly utilised the culti- 
vators can enrich their fields in organic matter and thereby improve the condi- 
tion of the soil, and thus obtain increased crop yields* 

Trials conducted at Indore [Jackson et al^ 1934] have shown that the per- 
meability of black cotton soils is nearly doubled when dressed with ccnupost. 
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It® application also increased productivity of black cotton soil and maintained 
a steady supply of nitrified nitrogen both on black soils and sandy soils. 

(2) Material known as “ gutterfly ” which is available in large quantities 
from cotton spinning and weaving mills has been found to be very valuable as 
organic manure. Gutterfly consists of the residue obtained when cotton bales 
are opened and passed through the blower. It usually contains about 80 to 86 
per cent of organic matter and about 1 per cent nitrogen. This can be applied 
to rabi land directly during summer, by spreading it on the land and leaving 
it to get thoroughly moistened by the rain, thereafter turning under as opportu- 
nity offers. The Nagpur Agricultural College Farm started using gutterfly as 
a manure many years ago, and experience has shown that, with adequate mois- 
ture, it is completely decomposed in about two to four weeks after burying in the 
soil. For the kharif crops the usual farm prac*tice is to use either well-rotted 
gutterfly or else the material is spread and ploughed in just after the harvest of 
the precedmg kharif crop, i.e., between November and January. The winter 
rains usually suffice to bring about the rotting, but if no winter rain is received 
sowing of the subsequent crop is somewhat delayed. Addition of gutterfly has 
been found to improve remarkably the condition of the soil and the crop 3rields> 
and it is therefore recommended that cultivators in the vicinity of cotton mills 
should make use of this valuable material for the improvement of their fields. 

(3) In addition to the above two sources of organic matter there is 
yet another important source, namely, green manuring. The value of green 
manure as a source of organic matter has been known to the cultivators of China 
and European countries for over five hundred years but it is only since the nine- 
teenth century that general interest has been shown in this subject and today 
the practice of green manuring finds favour with many cultivators outside India 
and is very commonly adopted by them to enrich the soil in organic matter. 
Ordinarily, green manuring means turning under undccomposed plant material 
either grown in eitu or brought from the adjoining fields. The former method 
can only be adopted in rabi lands, or in fruit orchards when the plants are small 
and the soil rcqiiires to be enriched with organic matter. In the case of rabi 
crops, from the experience gained in the Central Provinces, Allan [19161 ha« shown 
that at least twelve to sixteen inches of rain must be received after the inversion 
of the green crop so that there may be sufficient water to bring about the proper 
rotting of the organic matter and also to support the subsequent rabi crop. For 
rabi lands sann-hemp has been found to be a suitable green manuring crop as it 
is quick growing, adequately leafy and soft and hence susceptible of quick de- 
composition in the soil. It also possesses a very high nitrogen-fixing capacity 
and hence it is very helpful in recuperating soil nitrogen. Experience on the 
Nagpur Farm has shown that even when sann-hemp is grown as a fibre crop, the 
subsequent cotton crop gives a far better yield than that grown in a field pre- 
viously cropped with either cotton or jmr, owing to the effect of organic nitrogen 
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added to the soil as a result of sann-hemp leaves falling on the ground and the 
root residues left therein. In order to conserve the added organic matter and 
nitrogen in the soil a light cultivation with the balhar is usually given after the 
sann crop is harvested so as to incorporate the organic matter with the soil. 

In paddy tracts where transplantation is practised, the rabi land may be 
utilised for growing the green crop, which may be cut and added to the rice fields 
at the time of transplantation. Grasses and other vegetation growing on the bunds 
may also be utilised as above, thus securing a two-fold advantage of enriching 
the land with organic matter and of clean cultivation. The striking effect of 
green manure on paddy crop can be clearly seen from Plate I. In this connection, 
it must be mentioned that if the green manure is applied either one or preferably 
two weeks before the date of transplantation of the rice seedlings, the yield obtain- 
ed is considerably higher than that obtained when the green manure is incor- 
porated with the soil at the time of transplantation. 

If perennial or annual quick-growing legumes like varieties of Sesbania and 
Eryihrina are grown on the bunds of rice fields, borders of kharif and rabi fields, 
and on available waste areas, large quantities of useful green manure and fuel 
can be easily secured without any extra expenditure, and in addition the deep- 
rooted trees would thus help to extract nutrients from the subsoil and bring 
them up to the surface. 

(4) Another important source of organic matter is human excreta or night 
soil which, if efficiently utilised as manure, would prove of immense value in en- 
riching the soil. The importance of this material as a soil-fertilising substance 
has long been recognised, as is evident from the high prices offered for land situat- 
ed near the village sites which gets highly fertilised and gives higher crop yields 
than those obtained from ordinary fields away from the village. Although the 
value of night soil is recognised its use as manure has been entirely neglected 
partly on account of the distasteful task of applying it to the land and partly 
due to caste prejudice and conservatism. By applying modem methods of sewage 
purification an odourless material can be manufactured, and wherever such material 
is available the cultivators should cast off their prejudices and come forward 
to utilise this valuable organic material. Even in rural areas where elaborate 
modern methods of sewage disposal are not practicable, simple and inexpen- 
sive methods like the * earth-closet ’ system or the ‘ movable latrine ’ system can 
be easily adopted. In these days of severe competition, unless and until the 
natural manurial resources of our country are utilised to the fullest extent, we 
cannot expect to get crop yields of the same order as those obtained in Japan, 
America, and on the Continent, It is quite a common practice witli many edu- 
cated but non-agricultural persons of our country to compare the crop 3 delds 
of India with those obtained in Japan or America and deplore the state of our 
country in this respect ; but the explanation for this is not very far to seek. 
While every one wishes that the crop yields, say of paddy, of our country should 
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Showing the eekect of green manure on paddy 



Fio. 1.-^ I'limaiDiD'd 



Fk;. 2 (irpon-inaminMl with sann-hemp 
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be as high as those obtained in Japan, we want neither to exert ourselves even 
half as much as the Japanese cultivators do, nor do we want to make full use 
of the available natural resources of organic manure which the Japanese culti- 
vator uses to the fullest possible extent without any prejudice whatsoever. In 
other words he follows his profession whole-heartedly and conscientiously. Com- 
parative effect of cattle-dung and poudrette on various crops can be seen from 
Fig. 1, which has been reproduced here after some modifioation from the Central 
Provinces Agricultural Department Bulletin No. 16. 



Fig 1 —Showing the effect of poudrette and cattle dung on the growth of various 
crops. Each square- 10 lbs. of produce. 

In addition to the various factors discussed above, there is one more im- 
portant method of conserving soil fertUity, i.e., the practice of proper rotation, 
^ntinuous cropping with the same crop year after year produces the following 
important effects, which tend to lower the yield of the crop 

(1) Soil is cultivated to a uniform depth so as to suit the requirements of a 
particular crop, which may result in the formation of a hard layer at a particular 
depth in the soil which would interfere with the penetration of the plant roots. 

(2) Ce^ weeds adapted to live among a particular crop get a chance to 
establish themselves and thus may seriously infest the field after a time. 
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(3) Certain diseases and pests find favourable conditions to establish them- 
selves and infest the crop with increasing intensity year after year. 

(4) Soil may get exhausted of certain plant food constituents partly be- 
cause these are required in appreciable quantities by the crop, and partly be- 
cause the root-system of a particular crop being of a fairly uniform type the roots 
penetrate into the soil only up to a certain depth. 

In order therefore to maintain the 3 delds of farm crops and also to maintain 
the soil fertility, growing different types of crops in rotation has been found to 
be successful in most parts of the world. Choice of crops required for this pur- 
pose will depend upon the climatic and economic conditions of a particular tract, 
but a wide range of crops is usually available, from which suitable crops can be 
selected. The importance of introducing a suitable leguminous crop in the rota- 
tion to be adopted cannot be overemphasised. In the cotton tract of the Central 
Provinces, e.g., a three course rotation of " mtion—jvur — ^groundnut ' has been 
found to be most suitable. In this type of rotation there is a three-fold pro- 
vision of a money crop of cotton, a fodder and a grain crop of guar, and a soil- 
recuperating crop of groundnut. 

Experience in the Central Provinces has also shown that wheat grown in rota- 
tion with legumes gives a better outturn than when it is grown without any rota- 
tion or in rotation with non-legumes, vide Fig. 2. 



Fio. 2. — Showing the efiect of rotations on wheat crop. 
Each square- 10 lbs. of wheat grain. 
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Abtifioial fbetiusbbs 

Having dealt with the question of supply of organic matter to the soil and 
its conservation at some length, we shall briefly consider the question of supply 
of the three important nutrients, viz., nitrogen, phosphorus and potash which 
have been referred to in the beginning. Out of these three, nitrogen appears 
to be pre-eminently the limiting constituent in the soil and applications of nitro- 
genous fertilisers, therefore, often give spectacular results, and are for this reason 
vsomewhat more popular with the cultivators than the phosphatic or potassic 
fertilisers. So far as the cotton crop is concerned, either sodium nitrate or ammo- 
nium sulphate, depending upon climatic conditions, can be usefully employed 
Ammonium sulphate, though more safe than sodium nitrate as it is not leached 
out of the soil by washing, does not always give the best results. During the 
monsoon, for example, it has been observed several times that after long conti- 
nued rainfall, waterlogging takes place and the natural process of nitrification in 
the soil is checked and the plants become stunti'd and yellow due to deficiency 
of available nitrogen. Under such conditions it has been found that the plants 
regain their lost vitality very (piickly, beeonu' gr(H*n and throw out new growth 
aft<u' a top-dressing of nitrate of soda. 

Ammonium sulphab^ is not absorbed as such by a majority of crop plants 
as its nitrogen is required to Ih' converted into nitrate with the help of soil bac- 
b'ria. Under conditions of ade(|uate moisture in th(‘ soil, ammonium sulphate 
will therefore l)e more advantageous than sodium nitrate for the following t.wo 
reasons : — 

(1) As already mentioned abov(% nitrogen from this fertiliser is held very 

firmly by the soil and is not therefore leached out of the soil. 

(2) As the nitrogen is gradually cf)n verbal into the available form of nitrab\ 

a sb‘ady supply of this constituent is available in r('(juired quanti- 
ti<‘s for a long tim(‘ during tlu* growth pi^iod of the crop. 

Phosphatic fertilisers do not apjiear to give arty spectacular residts with 
ordinary crops and although their use may improv(‘ the quality of the produce 
and vigour and disease -resisting capacity of the plants, the ad^-antage thus obtain- 
ed may not eonifxmsate, in every cas(‘, for the (‘xtra cost of the fertiliser employofl. 
Field experiments c,ondu<tted with paddy on sonn* of the farms in th(‘ tk3ntral 
Proviiic<*s have however shown that the use of su^K^rphosphate or bonemeal 
along with green manuring is mon' f>ayiug than gretm manuring alone. 

Averag(‘ soils do not appear to be d(*ficient in potash and hene(> potassic 
fertilisers are not commonly used in ordinary farming. Potassic fertilisers on 
light soils with leguminous (Tops like groundnut have however bmi found to be 
very beneficial. Exyierimcmts (conducted at Akola lYoungman and danoria 
1^27] with groundnut grown on local black cotton soil have prov(‘d that th(‘ most 
profitable fertiliser for this (*rop is sulphate of potash iii the rate of 7o lbs. |k r 

B 
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acre. The fertiliser should be applied at the time of sowing, being scattered by 
hand. 

Potassio fertilisers have also been found to be very useful for sugarcane. 
They are reported to improve the quality of the juice by increasing the percentage 
of cane-sugar and reducing the percentage of invert sugar. Although phosphatic 
and potassic fertilisers may not show any spectacular results with ordinary field 
crops, their importance in vegetable gardening and horticulture should not be 
ignored and individual cases of garden crops will have to be dealt with separately, 
by giving duo consideration to the local conditions of the soil and climate. 

Finally, it may be added that the use of artificial fertilisers has not as yet 
achieved much popularity, not because fertilisers do not show the desired results, 
but because other factors like poor cultivation, use of local, mixed and some times 
deteriorated seed, and the world-wide economic depression, afiect adversely 
and mask the cflFects brought about by the use of fertilisers. It appears rather 
inadvisable, therefore, for the present to lay any special emphasis on the use of 
fertilisers as a general practice of soil and crop management, but one feels con- 
fident that with improved methods of cultivation and an improvement in the 
general economic conditions, they are bound to acquire a stable footing in the 
agriculture of the average Indian farmer. 

Regulation of soil moisture 

The consumption of water by the various crop plants is very great and is 
estimated roughly to be 400 to 1,000 times the dry matter formed by the plant, 
under tropical conditions of climate. This requirement is reduced to a certain 
extent if an adequate amount of manure is added to the soil. At any rate it is 
not enough merely to supply the required quantity of water to the growing plants ; 
it is also essential, as has already been mentioned before, that the soil should 
contain the right proportions of moisture and air, as in the absence of an ade- 
quate supply of the latter, the roots get asphyxiated, and stunted growth is the 
result. The beneficial soil organisms are also adversely affected and consequently 
there is a deficiency of available plant nutrients, particularly nitrates. The 
concentration of water in the soil which is necessary for good development of 
crops and the beneficial soil organisms varies largely with the nature of the soil. 
Leather [1911] found that in light soils ten to fifteen per cent moisture may pro- 
duce good but not the largest crop growth, whereas in heavy soils like black 
cotton soil twenty- five per cent moisture in the soil is too small for anything but 
the most meagre growth. 

Regulation of soil moisture can be achieved mainly by two methods, firstly, 
by having recourse to measures which are helpful in reducing to the desired extent 
the excess of water in the soil, and secondly, by artificial applications of water 
to the soil to make up the deficiency of moisture, or by controlling the absorp- 
tion of rain-water and preventing its loss, by proper tillage. In the former case, 
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elaborate methods of under-drainage or the less costly method of constructing 
kachha underground drains can be adopted as desired. Adequate surface drain- 
age, however, is very important and if properly provided for, goes a long way to 
check surface erosion and the ill effects of waterlogging produced on young grow- 
ing seedlings. For chocking surface erosion, a method which has been recently 
tried and found successful by Howard [1932] is described in the following extract. 
For fuller details readers are requested to refer to the original article : — 

The land was laid out in suitable fields, each of which was provided with 
shallow trenches (nine inches deep, five feet wide at the top and two 
feet wide at the bottom, with sloping sides) and grass borders to 
remove its own excess rainfall. In this way the area was protected 
from outside water, and a rough-and-ready system of local drain- 
age was provided for each field. Wherever possible rectangular 
plots, each eight acres in area, were made. Between every two 
plots there is, in addition to the surface drain, a grass strip eight 
feet wide which serves as a fair-weather road for the transport of 
produce and manure. 

After providing surface drainage, the grading of each individual field 
had to be undertaken. This was arranged for so that the run- 
off could reach a drain after it had travelled about 500 feet. If 
this distance was exceeded waterlogging took place. As the 
standard eight-acre plots measured 893*5 by 390 feet no difficulties 
were experienced when the field drained shortways. The run- 
off then reached a drain before any damage was done. In cases 
where the plots drained longways, an artificial depression about 
fifteen feet wide and six inches deep in the centre was scraped out 
(by means of the levellers used in grading) across the middle of 
the field, so as to intercept the run-off. This artificial trough, 
in the general surface of the fi^ld, communicated at both ends with 
the ordinary surface drains and served to protect the lower half 
of each field from the run-off of the upper half. To increase the 
efficiency of these depressions the soil which had to be removed 
in making them was arranged as a low, broad ridge on the down- 
side of the drain.*’ 

Whenever there is a shortage of natural soil moisture, water has to be pro- 
vided for by artificial means either from irrigation tanks or from wells. When 
bringing new soils under artificial irrigation, the danger of the soil getting saline 
due to the rise of injurious salts to the surface from the subsoil by continued 
use of irrigation water should be guarded against. This can be avoided if pro- 
per precautions regarding the examination of the soil and subsoil are taken in 
time. The various departments of agriculture can give such help whenever 
required. 
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When water from a well is to bo used for irrigation in addition to the usual 
examination of the soil, the water should always be examined for its suitability 
for purposes of irrigation. A number of instances have been met where by the 
continued use of undesirable well wab^rs for irrigation, the soil has been spoilt 
and the crop has considerably suffered. Some well waters are absolutely un- 
suitable for irrigation but in many instances, with proper methods of soil manage- 
ment, the injurious effect of tolerable types of water can either be avoided or post- 
poned for a number of years. 

When well wattu* is of medium quality (i,e,, when it contains sixty to eighty 
parts of total soluble salts of which about fifteen t<^ twenty parts consist of sodium 
sulphate and sodium chloride) the effects produced are of a cumulative; natun; 
and are of two types : (1) if proper precautions arc not taken from th(; begin- 
ning, quantities of sodium salts gradually accumulate in the soil at the expense 
of calcium and this spoils the tilth of the soil. The plants are therefore adversely 
affected by the undesirable physical condition, and by th(; direct effect of a high 
proportion of injurious sodium salts in the soil. (2) If howeviT the soil has an 
adequate reserv(‘ of total and availabh; cahuum in it, the injurious effects arc; 
very considerably delayed and tli<‘ situation is further unproved if modfTately 
deep channels are constructc'd at reasonable distances, so that the soluble salts 
accumulated in the top loot or two of the soil can bo washed out with the; help 
of the natural sweet water reecdved during the rainy season. 

In order to provide adequat<‘ quantities of lime, applications of liim; as elialk 
or slaked lime togethi^r with gypsum an; recommended. Tlie exact (piantity 
required will diftei* in individual eaH(;s and th<' adviei* of the dejiartment of agri- 
culture sliould be sought, wheiK^ver necessary. It has recently been seen in 
many cases that the treatnumt suggesb^d abovi; has been of matmial Ixuiefit, 
both for the improvement of ordinary soils deficient in exchangeable and total 
calcium, and for the better utilisation of tolerable but not decidedly harmful 
types of well watt^.r by crop plants, 
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1>0\^LE’S DlSEAt^K OE EoWLS : ITS DIAGNOSIS AND 

GONTROL 


BY 

LAKSHMl SARA!, M.So., M,K,O.V.S., 

( V elm nary) Disease Investigation OJjicerj Bihar and Orissa 

liKOWNT mve.stigations carriod out in this proYinoc havoshow'n that Doyle’s 
disease is a very common — perhaps the commonest — disease ot fowls in this 
"proviiKH'. and a source of considerable economic loss to poultry owners both in 
the towns and in th(‘ rural areas. The disease is perliaps of equal seriousness 
in other provinces as w(dl. Owing, liowever, to the fact that the diseasi^ was 
disc,over(*d but a d(‘<*.ade ago its clini(?al and other features do not seem to l>e 
sulfi(ii(‘ntly well known and outbreaks of the disease when they occur are either 
'i<)t diagnos(‘d at all or mistaken for fowl cho]<*ra. In vuiw of the great iraportanc(i 
of the disease it is tlie duty of all those who have to deal with fowl diseases to 
familiarise themselves with its more important (dinical and other features so 
that they may Ix' able to recognize it and adopt such measures for its control 
as ar<‘ at present available. Jn this ]r>aper a description is given of some of 
th(5 nior(‘ important h^aturcvs of diseases whereby it may bo recognized and 
of tlu‘ m(‘asur(‘s which must be iuiopUxl and the principles which have to lx; 
observed in their a])j)licaiion for th(‘ tM)ntrol of actual outbreaks. 

History 

H<‘re it may be mentioned that what is hen^ callinl Doyle’s disease was for- 
merly known as Kanikhet disc^a-se from the fa<;i that it was first discovered in this 
country at Hanikhet in the Kumauii Hills. Th(; <lisease was discovered in India 
by Dr. d. T. Edwards in 1927. A y(*ar Ix'fore, viz., in 1926, a similar disc^ase had 
beem discovered by T. M. Doyle, in England, on a poultry farm near Newcastle- 
on-Tvne, which he had descrilx^d under the title of Newcastle disease. Out- 
breaks of a more or less similar disease were soon after reported under various 
names from many different parts of the world but it was soon proved that these 
so-called diseases were in reality all one and the same, identical with the New- 
castle disease of Doyle in England. It was therefore proposed that these various 
names which were at best only confusing be dropped and that in accordance with 
the rules of priority the disease be caUed Doyle’s disease after the name of the 
worker who had first described it. 
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Dhfinition 

Doyle’s disease may be defined as an acute, febrile, contagious, infectious 
disease of fowls caused by a filter-passing virus and characterized by a difl&culty 
in respiration and high mortality. 

Animals susceptible 

Fowls of all breeds are extremely susceptible to natural infection as also 
in a lesser degree ducks, geese and turkeys. The disease is also pathogenic for 
sparrows, pigeons and crows. A feature seen in most outbreaks is the death 
in largo numbers of crows in the vicinity of farms and other localities where the 
disease is raging. The disease is not communicable to the larger animals or to 
man. 


Incidence 

The disease' occurs in almost all parts of the province. It breaks out usually 
about June and July after the rains and outbreaks may continue up to December 
or January. Occasionally it may occur at other times of the year. In many areas 
in this Province the disease is enzootic subsiding during the extreme hot weather 
and breaking out again after the rains. The disease is extremely contagious 
and may spread in a short time over large areas causing enormous losses. It 
is also extremely virulent and if allowed to rage unchecked it may cause cent 
per cent mortality. This feature of the disease is of some importance as it serves 
to distinguish it from some of the other important fowl plagues in which as a rule 
the mortality is not so heavy. 

Incubation period 

The incubation period is on the average days, though at times it may 
be as short as two days and occasionally prolonged to fourteen days. , 

Symptoms 

The disease may occur in an acute, peracute or chronic form. 

In peracute cases the bird is usually found dead without any symptoms 
having lieen shown. 

In acute cases there is a definite recognisable j^eriod of illness which last^ 
from two to three days and in the great majority of cases in a natural outbreak 
the disease runs an acute course. The disease is ushered in by fever, dullness and 
loss of appetite. Symptoms become gradually aggravated, the appetite becomes 
completely lost, dullness increases verging on complete drowsiness and the 
bird stands in a sleeping posture with the head either turned towards the ground 
or hidden under the wing. There is cyanosis of the comb and wattles and oozing 
of a thick sticky saliva from the mouth which hangs down from the beak in the 
form of a string. A whitish or yellowish-white diarrhoea is seen in the majority 
of cases which on account of its characteristic colour is often popularly likened 
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to chuna or lime. The vent is congested or inflamed and the vent feathers be- 
come soiled and matted together with yellowish-white excreta. A very im- 
portant feature of the disease which may be regarded as pathognomonic of it is 
the peculiar long-drawn inhalation through the half-opened beak which is seen 
in about 50 per cent of the affected cases. In the later stages the bird becomes 
altogether paralysed and lies down resting on the breast or to one aide with the 
eyelids closed and in an attitude of extreme* drowsiness. Death soon supervenes. 
Just before the fatal termination there is a sudden fall of tt*mperature which is 
very characteristic of the disease. 

In chronic cases which run a mon^ protracted course and which often end in 
recovery nervous symptoms predominate characterizexl by lameness^ locomotor 
disturbances, paralysis of the legs, twitching of the head and neck, etc. 

Recoveries occur in a few cases and such birds are permanently immune. 

Mode of infection 

The disease is usually introduced into a flock through the purchase of an 
inlecUd bird or through infection conveyed on the hands, clothes, et(*,, of atten- 
dants. Crows and perhaps other wild birds play a very important part in the 
dissemination of the disease. 

The usual m(xle of infection is by the ingestion of water and food stuffs 
contaminated by the oral and nasal discharges and the faeces of affected birds. 
These are extremely infective, particularly the saliva. 

PdHT mortem findinos 

In quite a large number of birds the post mortem findings may be of an 
entirely negative character and nothing of any significance may be found. Bui 
in birds which have lived for a few days haemorrhages of various sizes are usual- 
ly found in the lining of the proventriculus and the cloaca and in bad cases even 
ulceration. The presence of these haemorrhages in the situations named is extreme- 
ly characteristic of Ranikhet disease. There may be a slight amount of conges- 
tion of other organs and occasionally small haemorrhages may be present also 
in the pericardiac sac, the heart-muscle and the gizzard fat. These, however, 
are extremely rare. There is also at times a catarrhal enteritis mostly confined 
to the duodenum and caeca. The mouth, pharynx and crop contain an excess 
of exudate and in protraetod cases, loss of condition may be visible. On the 
whole wliat strikes one as the most characteristic feature of the disease on post 
mortem examination is the genera! absence of any gross pathological changes. 

Diagnosis 

Diagnosis may be established on the basis of the above-mentioned clinical 
and post morkm findings and in particular on the following features of the 
disease 

(1) Its high infeotivity and [extreme virulence with a mortality of 76 
100 per cent, 
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(2) The presence of a whitish or yellowish -white diarrhoea. 

(3) Oozing of saliva from the mouth. 

(4) The characteristic dyspnoea. 

(5) The general absence of any gross post lesions or the presenc^e 

of haemorrhages in the mucous membrane of the proventriculus and 
the gizzard, and 

(6) The failure to demonstrate any organisms either in the blood or the 

tissues of affected birds. 

Here it must be empluisised that though Doyle’s disease has many charac- 
teristic features by which it may be recognized, these may not be present in every 
outbreak. Moreover, most infectious fowl diseases have many features in com- 
mon which render an exact differentiation between them in the field at times 
an extremely difficult matk^r. In such cases the aid of a laboratory should be 
sought and appropriate materials including heart-blood on a swab and the in- 
ternal organs, principally liver and sjJetHi, of an affetded bird or one which has 
just died of the disease should be submitted to a, laboratory ])TeHerved in 50 per 
cent glycerine for examination. 

Control mrasithrs 

These resolve themselves into — 

( 1 ) Preventive inoculation or vaccination . 

(2) Medicinal treatment, and 

(3) Hygienic measures. 

So far as the first two arc (‘onccrned these may he dismissed very briefly. 
There is as yet no means of in(»culation or vaccination available, whether cura- 
tive or preventive, which may Ixi considertxl to l>e of any value in th^ disease 
or whose use in the field may Ix^ regardwl as a practical y)rojK>sition Intensive 
research work, however, is at present in ]>rogre.ss at various research centres in 
the country and it may he hoped that some tangible results in this regard will 
.sexiu be forth(X)ming, 

The same applies more or less to medicinal treatment. A large numbe^r of 
drugs have been tried hut they have either not been found to Ik». of much value 
or the claims made on their behalf have not been substantiated by experiments 
under controlled conditions in the laboratory. The only drugs which (jan \)o 
recommended, not so much for their curative value but as disinfectants or in- 
ternal antiseptics are potassium permanganate and tincture of iodine. These 
may be added in miniik^ quantities to the drinking water and to the water used 
for making feeds, as contaminated water is a most prolific source of infection 
in birds. Garlic and onion chopped up and mixed with the feed are credited 
with great therap3utic value by some and they may be tried as their use 
is not likely to do any harm if it dex^s not do any good, 
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While on the question of medicinal treatment it may be emphasised that 
except in animals of value it is as a rule not advisable to attempt to treat sick 
or ailing birds in fowl epidemics for fear of risk of infection to other birds and 
in general it will be found that the immediate destruction of all afiFected and in- 
contact birds at the very commencement of an outbreak combined with the 
thorough cleaning and disinfection of poultry runs and houses is in the long run 
much the safer and more economical course. In the case of very valuable birds 
treatment may be attempted provided facilities for the thorough isolation of 
such birds exist. Similarly in small controlled flocks where the infection has 
already spread and a very large number of birds have become affected, treat- 
ment may be attempted with the object of salvaging any that may be brought 
back to recovery. 

This leads us on to a consideration of hygienic measures and it may be stated 
at once that these are at present the only measures available on which reliance 
must be placed if the disease is to be effectively controlled once it has broken 
out in a flock. These measures, however, depend for their success on certain 
factors and their effective application is at times possible only in controlled 
flocks where the owner takes an intelligent interest in the matter, and is willing 
to go to the trouble and possible expense which their successful application in- 
volves. In villages owing largely to the ignorance of the owner, the low value 
of the average village fowl and his consequent lack of interest, their effective 
application may be fraught with many difficulties. But there are many inter- 
mediate stages between these extremes and since these are the only means where- 
by the spread of the disease can be checked and the losses minimized these should 
be given a trial wherever possible. 

These hygienic measures comprise quarantine, isolation, disinfection, etc., 
which are in general familiar to all. No useful purpose will therefore be served 
by discussing them in detail and it will be sufficient if one indicates here only 
the general principles which should be followed in their application to the control 
of actual outbreaks, whether they be of Doyle’s disease or any other infectious 
disease of fowls. What follows is meant to apply only to controlled flocks where 
full facilities for their application are available, but m the villages and in other 
places where there are often many difficulties of a practical nature the man on the 
spot will be the best judge as to what extent and m what way they should be 
altered or modified to suit the particular circumstances of each outbreak. 

These general principles are as follows : — 

(1) In healthy flocks an endeavour should be made to prevent the intro- 

duction of the disease by the isolation of all newly-purchased birds 
and birds returning from fairs and shows for a period of a fortnight. 

(2) Crates, cages and utensils should always be disinfected after use. 
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(3) Attendants who have come in contact with diseased birds should 

wash and disinfect their hands and clothes before going near the 
healthy birds. 

(4) As the drinking water is a fruitful source of spreading infection, only 

clean and pure water should be used and the drinking utensils should 
be such that they can be cleaned and boiled at least once a week. 
When disease has appeared a few crystals of potassium perman- 
ganate added to the water until it is faintly pink will minimise the 
chances of infection. 

(5) Once a disease has appeared which is suspected to be of an infectious 

nature the affected bird should immediately be isolated without 
waiting for a definite diagnosis — a precise diagnosis may be attempt- 
ed later — and the place thoroughly cleaned and disinfected. 

(6) A more definite diagnosis must now be attempted and the aid of a 

laboratory may be sought, if necessary. Control measures should 
then be adopted to suit the particular outbreak. 

(7) A strict adherence to the niles of poultry hygiene requires that all 

healthy birds should be removed from the houses or enclosures 
occupied by the diseased birds but owing to limitation of space 
and other difficulties of a practical nature this may not be found al- 
ways practicable in which case the only alternative is to remove 
all the sick and in- contact birds . 

(8) If infection has iust started it will be found economical in the long 

run if all the affected and in -contact birds are promptly destroyed 
and disposed of either by burning or burial in lime. The litter, 
droppings, etc,, should be removed and buried or burnt. 

(9) Where infection has already spread extensively and a large number of 

birds have become affected, the entire flock may be destroyed, the 
premises thoroughly cleaned and disinfected and left unstocked 
for two months. 

Methods of isolation, disinfbotion, etc. 

For isolating infected or in- contact birds nothing very expensive or elaborate 
is required. Old packing cases, baskets, etc., or anything that can be easily des- 
troyed may be used. Isolation should be rigid and complete and if possible 
separate attendants should be provided to look after the diseased birds. 

For disinfection of houses, nest boxes, etc., 6 per cent phenyle solution liberal- 
ly used is just as good a disinfectant as any other. Before disinfection is carried 
out all litter and refuse should be carefully removed and all wood work, walls, 
floors, etc., thoroughly scrubbed with a hot washing soda solution in the pro- 
portion of 1 lb. of the soda to each two gallons of water. The buildings may be 
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finally whitewashed after they have dried with a whitewash containing 5 per 
cent crude carbolic ( 2 \ lbs. of crude carbolic acid to each five gallons of water). 

Drinking utensils and other small articles are best disinfected by boiling. 

Dry heat in the form of a flame is a very good and eflfective disinfectant 
and this may be employed for disinfecting articles which can stand this treat- 
ment. 

Infective runs are not very easy to disinfect. It is best to dig them up and 
leave them unused for two mcmths. Where the entire flock has been destroyed it 
is a wise precaution to leave the buildings vacant for at least two months before 
restocking them. 

All dead and destroyed birds should be burnt or buried deeply in lime. The 
litter, droppings, etc., should be collected and disposed of in a similar way. 



A SIMPLE AUTO-IRRIGATOR DEVICE FOR USE IN WATER. 
REQUIREMENT STUDIES OF SUGARCANE 

BY 

K. L. KHANNA, B.So- (Aoei.) 

AKD 
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Sugarcane Research Scheme, Bihar ard Orissa 

The gravimetric method so far extensively employed for studying water- 
requirements of crops has certain limitations when dealing with bulky crops 
like sugarcane, where large-sized containers are essential for the proper develop- 
ment of the plant ; where equipment necessary for obtaining reliable weighment 
data is rather expensive, and where inaccuracy arising from the changing plant 
weight, in vicAv of its largo size, is pronounced. The methods of auto-irrigation 
developed by Livingston [1908] and subsequently elaborated by Hawkins [1910], 
Dustman [1925], Livingston, Hemmi and Wilson [1926], Deatrick [1927], Wilson 
[1929] and Richards and Blood [1934] although efficient were still too costly to bo 
available to the field laboratories. Attempt was, therefore, made to simplify 
some of these elaborate devices and the system advocated by Deatrick [loc ci7.] 
when suitably modified was found to answer the purpose very well and has since 
been adopted. As wull appear from what follows the equipment as filially 
worked out is both simple and inexpensive and affords reliable data. 

Description of the apparatus 

The set for water-requirement studies (Fig. 1) comprises a container 
capable of holding about 500 kilos of well-pressed soil, a reservoir two to four litres 
capacity preferably graduated for convenience of recording the daily losses and 
two earthenwwe jars of about 1500 c.c. capacity each, to serve as ‘drain' and 
‘ supply ' systems. The drain system consists of a jar (A) which is fixed at the 
bottom of the container by means of cement-sand and has two glass tubes protrud- 
ing out of it— one to serve as an outlet for water and the other as an inlet for air. 
The outlet tube opi'us into a catch bottle (0) to collect the drain-off water, if any. 

( 18 ) 
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The supply system consists of a jar (B) which is fixed in position after filling the 
container with desired type of soil upto its middle and possesses two glass tubes 
long enough to stand fairly above the brink of the container. One of these tubes 
is connected to the reservoir (P) by means of a sjphon arrangement (E) and the 
other serves as water-level index. The rest of the container is filled with the same 
soil and the surface is finally waxed to prevent absorption and evaporation of 
moisture from the soil. 


After this has been done the jar (B) is supplied with water from the reservoir 
through the syphon, the rate of supply being controlled by the height of the reser- 
voir head, the size of the supply jar, and the absorption capacity of the soil. Any 
water above the ‘ field capacity ’ of the soil drains off into the catch bottle. 
Normally this rarely happens except during the very early stages of plant growth. 
In actual working, known quantities of soil are filled in the containers and the soil 
moisture is determined separately in each case both at the start and at the end of 
the experiment. The total amount of water required to mature a plant is obtained 
from the difference between the residual moisture content at the time of harvest 
and the sum of (i) the aggregate quantity of water taken up day after day by the 
plant and (ii) the initial amount present in the soil before waxing the surface. 
In this way both the varietal and the seasonal water -requirements can be studied 
to appraise the suitability of different varieties and the critical phases of their 
growth. 


Plate II, fig. 1 shows an experiment in progress on these lines at the Station. 
The normal growth of plants in all the fifteen sets belonging to five different varie- 
ties is obvious. One such set (Plate II, fig. 2) has been shown separately to bring 
out the supply and the drainage system prominently. 


WOEKma BFFICIBKOY OP THE APPARATUS 

Rate of water loss through plants at different times, distribution of soil 
moisture in the containers and root development in different layers, were studied 
to examine the working efficiency of the system. Data on daily water loss during 
a clear summer week when plants were young and not much developed, a clear 
monsoon week when they were passing through their grand period of growth and 
a clear winter week when they were approaching maturity, have been set forth 
(Table I) to demonstrate that the system can be employed for the study of seasonal 
water-requirements of the crop. 



Krn. 2- Ori(‘ of tli(‘ (‘Oiit.iincrs used in the Fig. 3— One such contHinor cut open to show the 
abov(‘ (‘xperini(‘nt shown separately, general development and the uniform distri- 

to bring out the ‘supply’ and butiou of root system 

‘drainage’ system prominently 
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TaBU! I 


Showing daily losses of ualer at different times in rariety Co. ‘?1» grouiraj in rontuiners 


Season 

Date of observation 

Mean. 

Water 

transpired 

plants 

by Co. 210 



Temp, at 
8.0 A.M. 

I 

II 

III 



op 

c.c. 

c.c. 

c.c. 

Summer 

18 th May 

83-7 

2445 

2320 

2210 

week 

19th „ ... 

88*2 

2155 

3050 

3115 


20th „ ... 

91-7 

2450 

2910 

2800 


21st „ ... 

90-7 

2205 

2495 

2815 


22nd „ ... 

92-7 

2345 

2595 

3015 


23r(l „ ... 

86*7 

2650 

2765 

2660 


24th „ ... 

86-7 

2140 

2330 

2150 


Mean .... 

88*6 

2341 

2638 

2681 

Monsoon 

28th Aug. 

86-7 

2320 

2060 

2500 

week 

29th „ ... 

86-2 

2410 

2250 

! 2500 


30 th „ 

82*2 

2135 

j , 1945 

2710 


3l8t jj . , 

77*7 

2235 

2290 

2520 


1st Sept. 

94-7 

1950 

2050 

2550 


2nd „ ... 

86-2 

2200 

2155 

2550 


3rd „ ... 

88*2 

2500 

2445 

2515 

1 


Mean .... 

84-6 

2250 

1 i 

2171 1 

i 

i 

2549 

Winter 

28th Oct. 

72*7 

! 1690 

1 1 850 

2050 

week 

29th „ 

68*7 

1500 

1 1500 

1810 


30th „ ... 

71-2 

1480 

1580 

2000 


31st „ 

72*2 

1425 

i 1435 

1675 


1st Nov. 

73*2 

1435 

1575 

1820 


2nd „ ... 

69‘4 

1305 

1405 

1295 


3rd „ ... 

69-9 

1515 

1435 1 

! 

1160 


Mean .... 

71-05 

1479 

1540 

1689 


The distribution of soil moisture in the containers was studied by taking 
duplicate samples in six inches layer by the tube sampler and dry ing them to 
constant weight in air-oven at OS^-IOOT. The results (Table II> showed the 
moisture distribution to be f^rly uniform at different depths. 
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Tabi.k II 


Showing moisture distribalion in container a 


Soil depth 
Inches 





Average 
per cent 
soil 

moisture 

0-6 

, 

, 



20* 14 

7-12 

. 

. 



20* 17 

13-18 

. 

, 



22-32 

19-24 

. 

. 



24- 10 

25-30 





23*69 


The maximum water holding capacity of the soil used in the experiment was 
24*8 per cent and the data above presented would show this limit to have been 
rarely reached at any depth. Evidently the soil remained very well drained 
resulting in the normal growth of plants (Plate II, fig. 1). This was further borne 
out by the very uniform distribution of tlie active and total root-system (Plate 
II, fig. o) which was discovered when the containers were cut open and the roots 
supported by fine wires were washed free of the soil. No partial crowding of the 
rootlets on the sides was noticed and the general development of finer brandies 
confirmed the conclusions arrived at by Jones and Haskins [1927] that in non- 
porous containers the root-system was in proportion to the moisture present in 
different layers. 

PRECAUTTO^fS NECESSARY FOR THE SUCOESSFITL WORKING OF THE SYSTEM 

1 . The reservoir and tulies should be kept dean to avoid algal growth which 
hinders the continuous flow of water into the supply jar. Any air collecting in 
the syphon should be forced out through the water-level index tube. , 

2. The connections between the supply tube and the reservoir should be 
horizontal and there should be as few rubber connections as feasible. 

2. Before fixing the ‘ supply ’ and the ‘ drain ’ systems all joints should l>e 
tested air tight as leakage specially in the ‘ supply ’ allows undue saturation of soil 
and adversely affects the accuracy of the daily record. 

Summary 

A simple auto-irrigator device for use in water-requirement studies of sugar- 
cane has been described and illustrated. Working efficiency from the point of 
view of (i) seasonal water-requirements, {ii) distribution of soil moisture in the 
containers and (it?) the development of root-system has been discussed. Precau- 
tions necessary for the successful working of the system have been enumerated. 
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VITAMIN^A STUDY OF GHEE. PART V. EFFECT OF 
HEAT AND AIR ON VITAMIN A 

BY 
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AND 
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Department of Biochemistry, Indian Institute of Science, Bangalore 

In India ghee is regarded as a very valuable product and is consumed in large 
quantities. Besides being an important item of food, it is one of the chief sources 
of vitamin In tropical countries like India, milk and butter- fat cannot be 
stored indefinitely and so they are converted into ghee. Generally, the solidity, 
grain structure, colour, taste and aroma form the criteria for good quality of 
ghee. The quality of the final product is, however, greatly determined by the 
method of preparation and is dependent upon various factors, chiefly the time 
of boiling and exposure to air and light. In India the method has been practised 
for centuries but the whole process is largely empirical. However, French 
[1936] has recently studied scientificaUy the process of melting butter-fat into 
ghee and has given practical suggestions for making ghee which will withstand 
transportation and storage. 

It is generally held that ghee is inferior to butter- fat in vitamin A content. 
This however is not the case, as the vitamin content of ghee, when fresh and 
properly prepared, is not inferior to that of butter [Datta and Banerjeo, 1934], 
The time occupied in the preparation, the temperature and method of boiling 
off of the water are factors affecting the vitamin content of ghee and should 
therefore be properly controlled. The value of butter-fat or ghee over other 
edible fats and oils lies in its vitamin content and if this is lowered or lost during 
heating or cooking then it offers no particular advantage over other fats. The 
only exception is palm kernel oil (Malayan) which is rich in vitamin A. 

Since the study of vitamins was taken up, the action of heat on vitamin 
A content in butter-fat, cod-liver oil, and various other sources has attracted much 
attention. In spite of extensive literature on the subject the results on the ex- 
tent of destruction caused by heat are not uniform or well established. As early 
as 1915, Osborne and Mendel steamed butter-fat for two hours and found that 
there was no loss of the growth -promoting factor. Heated for sixteen hours at 
96®C butter was found to retain all the vitamin [McCollum and Davies, 1915], 
These results led to the belief that the fat-soluble vitamin was comparatively 
stable to heat. However, as researches progressed data were not wanting to 
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cast doabt on the thermostability of vitamin A. Steenbock, et al [1918] found 
that aerating butter-fat at 100°C for twelve hours completely destroys vitamin A, 
When butter- fat is heated for four hours at 100°C so much of the vitamin is des- 
troyed that no demonstrable amount remaiiis. These authors further stat-e that 
the destruction of the fat-soluble vitamin is not an oxidative reaction. Drummond 
[1919] regards heat as the chief cause of the destruction of vitamin A. Accord- 
ing to him exposure of butter-fat at 100°Cforone to four hours destroys vitamin 
A completely. The nutritive value of butter-fat is appreciably lowered by four 
hours exposure to a temperature ranging from 60°-70®C. Oxidation, however, 
plays no important part in the destruction. 

Osborne and Mendel [1920] repeated their experiments and confirmed the 
results of their earlier experiments which indicated that vitamin A is resistant 
to heat. These authors heated butter-fat in an air bath at 96'^C for fifteen hours 
without destroying any vitamin. Sherman, McLeod, and Kramer [1920] stated 
that “ dry heating at a temperature of 100 with free access of air, only very 
slowly destroyed vitamin A Hopkins [1920] confirmed Osborne and Mendel’s 
results regarding the heat- resist ance of vitamin A. His results show that vitamin 
A is relatively resistant to heat but is rapidly destroyed by exjx>sure to atmos- 
pheric oxyg('n at temperatures ranging from 15® to 120®C. He observed that 
at 120®C in the absence of air there was not much loss even at the end of twelve 
liours. With aeration, however, the greater portion of the vitamin was lost in 
four hours. There was rapid destruction with aeration even at 80®0. Butter 
kept in thin layers at 15® to 25®C lost its vitamin content in about a week. 

Drummond and Coward [1920] showed that vitamin A is destroyed at high 
temperature, provided facilities for oxidation are present. Thus heating at 
100®C for six hours causes no destruction. Similarly, heating at 96®C for fifteen 
hours was without effect. But when heated at 96®C in the presence of air there 
is destruction even after three hours Heating at 50®C for six hours with air 
causes appreciable loss. Even at 37®C with extensive exposure to air there is 
rapid destruction of the vitamin. Drummond and Zilva [1922] found little loss 
to occur in the preparation of cod-liver oil from h(;at unless attempts wore made 
to bleach the oil by methods involving oxidation. Similarly Daniels and 
Loughhn [1920] were unable to detect any loss of vitamin A by heat treatment. 

The above results definitely establish that temperature alone has not much 
destructive effect on vitamin A and that oxygen plays an impoi-tant role in des- 
truction. Zilva [1920] observed that vitamin A is destroyed by atmospheric 
oxygen. Hess [1920] found that when milk is shaken with air it loses its vitamin 
potency. Drummond, ct al [1921] observed that in the preparation of butter 
in the process of churning air gets incorporated and brings about oxidation 
Without exposure butter keeps well for eight months at low temperatures (beiow' 
lO'^C). Rancidity in butter caused by oxidation leads to vitamin A destruotiori* 
Steenbock and Sell [1921] heated butter-fat in shallow and deep vessels, in presence 
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and absence of oleic acid, with and without aeration, in carbon dioxide and in 
nitrogen but got no satisfactory results. 

Most of the above experiments are only a qualitative demonstration. In 
some cases butter-fat iipto the extent of fifteen per cent of the basal diet was given 
to the experimental animals which is rather too high to show any quantitative 
changes in the light of- our modem knowledge. Further, Willimott and co-workers 
[1926, 1927] have found that in any given sample of fat, partial destruction of the 
vitamin either by irradiation or by aeration renders the remainder of the vitamin 
A present in the fat unstable. The vitamin content thus goes on decreasing and 
nearly half may be lost during the time rc(|uired to carry out an animal experi- 
ment. It was only after 1927 when arsenic and antimony trichloride reagents 
were available that Wokes and Willimott [1927] obtained a temperature coefficient 
of destruction of vitamin A in cod -liver oil at temperattjres between 86^^ to 125®C. 

Attention has been drawn by several workers to factors other than heat and 
aeration which may play an important role in the destruction of vitamin A. 
Thus Dunn [1921] observed that vitamin A as it occurs in cod-liver oil is destroyed 
by mixing the oil with granulated starch and storing in the dark in corked bottles. 
Similar results were obtained with granulated lactose. Anderegg and Nelson 
[1926] noted a characteristic odour of decomijosition when cod-Iivcr oil was added 
to dry powders such as skimmed milk, whole milk, starch, or dextrin. Markua 
[1931] made the same observation when vitamin concentrates were mixed with 
various fine powders and stored. At first it was thought that the destruction 
is due to oxygen absorbed on the large surface of the powders. However, the 
same change is found to occur when the oxygen is replaced by hydrogen. The 
author concludes that finely divided substances bring about a condensation or 
polymerisation of vitamin A by virtue of the catalytic influence of surface effects. 

Dann [1931] states that the general opinion regarding the stability of vitamin 
A towards heat and its ready oxidisability requires strict qualification. Efazley 
[1930] states that vitamin A is more stable than supposed. Cady and Luck 
[1930] demonstrated that vitamin A of cod-h’ver oil is not rapidly oxidised when 
treated with hydrogen peroxide. Scheunert [1931] has demonstrated that a 
large portion of vitamin A remains intact dtiring the ordinary process of baking 
or roasting. Dann [1932] has found that vitamin A is readily oxidised by air 
when dissolved in some solvents and slowly or not at all in some others. 

It will be seen from the literature above that the destruction of vitamin A 
in butter-fat is very complicated due to several factors which may come into play. 
At first heat was supposed to be the chief agent for vitamin A destruction ; the 
importance of oxidation came to be recognised later on [Hopkins toe. cU.] 
The experiments of Markus [toe. cit.] do not lend support to the oxidation dies- 
truction theory. Dann's observations on the effect of solvents on the rate of 
oxidation of vitamin x\ are interesting and would suggest that the behaviour of 
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vitamin A in ghee, the fatty solvent, with reference to air and temperature, and 
in the form in which it is consumed in India, may prove interesting in several 
ways. 

Experimental 

The samples used in the present investigation wore obtained through the 
kindness of the Imperial Dairy Expert, Bangalore. The butter employed in the 
preparation of the ghee was quite fresh and iincoloured. It was stored in a cold 
chamber. Ghee wa^ prepared by first melting the butter in an air-oven at 100®C, 
until the aqueous layer collected at the bottom, leaving an uniform layer of fat 
above. The former was removed with a pipette and the molten fat filtered 
through cotton wool to free it from the scum. The clear molten fat was then 
heated till the ghee odour developed. Heating w^as done carefully (temperature 
not exceeding 110'^-115®C) and just to the necessary degree (for about ten to 
fifteen minutes). All vitamin A determinations were made colorimetrically on 
the unsaponifiable fraction with the antimony trichloride reagent and expressed 
in Lovibond tintometer units [Banerjee, 1936]. 

1. Effect of temperature on ghee. - a view to study the effect of varying 
temperatures on the vitamin A content, samples of ghee were kept in conical 
flasks in an electrically heated “ Ceiico ’’ oven maintained at a definite tempe- 
rature. The flasks were corked and samples removc'd at definite intervals of time 
for examination of vitamin A. Experiments were conducted at 75°C, 100°C, 
125°C, 145^0, and 175®C respectively. The results are given in Tables I and II. 


Table T 

Effect of heat on vitamin 4 content of ghee 


Obs. No. 

Time of heat« 
iug in hours 

B. V. 

[ 

R. V. 



Vi tamo tor 
reading 

Temperature of lioat- 
ing— 75°C 

1 . . . 

0 

14*3 


43*2 

2 . . . 

5 

14*3 


43*2 

3 . . . 

10 

11*0 


43*2 

4 . . . 

22 

. . 


38*4 

5 . . . 

27 

8*8 


41*6 

6 . . . 

43 

6*8 



Temperature ol‘ lieat- 
ing— lOO^C 

1 . . . 

1 0 

14*3 

1 

j 52*8 

! 

j 43*2 

2 . . . 

10 

14*3 


36*8 

3 . . . 

' 14 

9*9 


4 . . . 

17 

8*8 


' 22-4 

6 . . . 

21 

. . 

6-6 

1 20*8 

6 . . . 

23 



! 16*0 
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Obs. No. 

Time of heat- 
ing in hour 

B. V. 

K V. 

Vitameter 

reading 

Temperature of heat- 
ing-~126®C 

1 . . . 

0 

14-3 


43*2 

2 . . . 

1 

14-3 

, , 

38*4 

3 . . . 

2 

11*0 


36*8 

4 . . . 

3 

11*0 

, , 

38*4 

6 . . . 

5 

7*7 

, , 

30*4 

6 . . . 

7 

Evanescent 

, , 

20*8 

7 . . . 

8 


6*6 

16-0 

Temperature of heat- 
ing— 146^^0 

1 . . . 

0 

14*3 

%3 

[ 

43-2 

2 , . . 

1 

9*9 


38*4 

3 . . . 

2 

4*4 


! 22*4 

4 . . . 

3 

i 

12*1 

1 

32*0 


TAItI.P, II 
Heating at 11 "fC. 


Obs. No. 

Tune of heat- 
ing in minutes 

B. V. 

R. V. 

Vitameter 

reading 

1 . . . . 

0 

14*3 


43*2 

2 . . . . 

6 

13*0 


40*0 

3 . . . . 

10 

12*1 


36*8 

4 , . . . 

16 

11*0 


3C*8 

5 . . . . 

20 

5*0 


36*8 

6 , . . . 

27 

Evanescent 


30-4 

7 . . . . 

30 

Trace * 

11*0 

38*4 


* The blue colour with the antimony trichloride reagent was not obtained when 
the usual quantity of the unsaponifiable fraction was used for vitamin A determina- 
tion, However, when a large amount of the fraction was used blue colour developed, 
quickly changing to red. 

2. Effect of heat am] aeration , — To study the effect of air on ghee, compressed 
air from a cylinder was slowly allowed to bubble through a sample of ghee main- 
tained at a definite temperature. Some trials were conducted with ghee main- 
tained at 75°C and air bubbled at the rate of two or three bubbles per second. 
The results showed that the destruction was not very great as compared to that 
obtained by merely beating at that temperature. The experiments were repeated 
by maintaining the ghee at 100®C and passing air at different rates of five, ten, 
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and fifteen litres per hour respectively. A gasometer introduced in the circuit 
measured the (Quantity of cold compressed air that passed through the sample. 
The results are given in Table III. 

Tablb III 

Effect of heating ghee at 10(EC and aerating at various rates 


Obs. No. 

Time in hours 

Blue Value 
(control) 

Blue Value 
(experimental) 

Five' litres per hour 




1 

0 

13-2 

13*2 

2 

6 

13*2 

13 2 

3 

8 

13-2 

13*2 

4 

11 

13-2 

9*9 

5 

14 

13-2 

Evanescent 

6 

15 

9-9 

R. V. =110 

Ten litres per hour : — 




1 

0 

13-2 

13*2 

2 

4 

13*2 

13*2 

3 

6 

13*2 

12-1 

4 

8 j 

13*2 

11*0 

6 

10 

12*1 

11*0 

6 

11 

13*2 

9*9 

Fifteen litres per hour : — 




1 

0 

13*2 

13*2 

2 

4 

13*2 

13*2 

3 

ft 

13*2 

13*2 

4 

8 

13*2 

13*2 

5 

10 

12*1 

9*9 

6 

12 

12*1 

9*9 
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It may be seen from these results that air does not exert any appreciable 
influence on the stability of vitamin A in ghee. Several authors (Markus, 
1931] mamtain that water exerts a protective action. It was therefore thought 
that the above results might be due to small amounts of water carried along 
with the air. To verify this, the air was passed through sulphuric acid and soda- 
lime towers before being led into the hot ghee sample. The results did not differ 
in any way from those given above, thus showing that moisture was not the pro- 
tective factor in our experiments. 

Since dry or moist air does not affect the oxidation of ghee, it was felt neces- 
sary to examine the method employed critically. Ghee was not expected to show 
such a marked difference from the results obtained by Hopkins, Drummond, and 
others for butter-fat. In the above series of experiments cold air was bubbled 
through hot ghee. It is probable that the air may not be so potent in regard to 
its oxidising effect when cold as when heated and brought to the same tempera- 
ture as that of the ghee. To verify this, air before bubbling through ghee was 
passed through a nichrome wire heating coil placed inside a silica tube and heated 
electrically. By adjusting the resistance, the temperature of air could be con- 
trolled. Air was bubbled at the rate of fifteen litres per hour. The results showed 
that even after twelve hours aeration with hot air there was not much difference 
in the values from those given in Table III. 

3. Avtocatalytic influence of heat. — It has been shown by Lea [1931], that 
the action of light is autocatalytic, that is, once the oxidation has set in the 
removal of the fat from the source of light does not prevent or reduce the change. 
The oxidation continues to proceed depending on the quantity of absorbed oxygen. 
It was considered of theoretical as well as practical importance to find out if heat 
produces similar changes to those induced by light. In the following experiments 
small bottles were filled to the neck with ghee and then corked. They '^ere then 
kept at 100°C for five hours after which they were removed and kept at room 
temperature protected from light. A second series was repeated in which ghee 
samples heated at 126°C for thirty minutes were stored in a similar manner. 
The contents of the bottles were examined at weekly intervals. It was found 
that even after one month storage there was no destruction of vitamin A, thus 
showing that heat does not induce autocatalytic action. 

4. Effect of cooking on vitamin A content of ghee. — In the preparation of 
food materials, ghee is subjected to three different types of treatment. Thus, 
in some products molten ghee is added or smeared ; in these cases the tempera- 
ture of the ghee is much below 100°C. In some cases, ghee is exposed to the 
temperature of boiling water, and the time of exposure depends on the nature of 
the preparation. In this type of cooking the temperature seldom exceeds 100®C. 
In yet other cases, where the preparations are fried in almost boiling ghee, the 
temperature is far above 100®C and may lie from somewhere between 160® to 
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225^0. In the former two cases one does not expect much destruction of vitamin 
A but in the last case there may be considerable vitamin A destruction depend- 
ing on the time of exposure. To throw light on this point, some putt (patent 
wheat flour made out into thin rolls and then fried in ghee) was prepared in the 
laboratory according to the usual method. The temperature of the ghee at the 
commencement of frying was 180®C, but steadily rose to 212®C at the end of the 
operation. The yellow colour of molten ghee disappeared completely in about 
ten minutes thus indicating complete destruction of vitamin A. About ISOgrms. 
of puri were then extracted with ether and the vitamin A estimated in the 
unsaponifiable fraction of the extracted fat. There was only a faint trace of 
vitamin A in the extract. The preparation, however, tasted well. 

5, Action of heat on cow and buffalo ghee , — ^In the above experiments it was 
observed that destruction of yellow colour of the ghee samples ran parallel with 
the rate of destruction of vitamin A, Since in our experiments we had* used 
uncoloured samples of butter, the yellow colour was mostly due to carotene. In 
artificially coloured samples of butter this relationship would not naturally exist 
In view of the fact that cow ghee is richer in carotene than buffalo ghee, it was 
thought of interest to compare the relative stabilities of the two. Buffalo ghee 
was prepared from a fresh sample of butter by the same procedure described for 
cow ghee. The two samples were placed in conical flasks which were closed with 
corks and placed in an air-oven at lOO^C. They were examined for their vitamin 
A content at different intervals. The results are given in Table IV. 

Table IV 

Stability of cow and buffalo ghee to heat 


Obs. No. 

Time of heating 
in hours 

Blue Value 
(cow ghee) 

Blue Value 
(buffalo ghee) 

1 

0 

14-3 

14-3 

2 

5 

14*3 

14-3 

3 

10 

14‘3 

7-0 

4 

15 

9*9 

Trace ♦ 

6 

20 

Trace ♦ 



♦The blue colour with the antimony trichloride reagent was not obtained when the 
usual quantity of the unsaponiiiable fraction was used for vitamin A determination. How- 
over, when a lirae amount of the fraction wp used blue colour quickly ohangintf 

to xed« + . 
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l^oni the various experiments conducted in the course of the above investiga- 
tions, two points are well brought out : (1) the destruction of vitamin A in ghee 
under the action of heat is not progressive. After a certain interval it drops 
suddenly (Kg. 1) and once the destruction has set in the decomposition 
prdoeeds rapidly ; (2) the loss of the yellow colour of fresh ghee runs parallel 
inth the destruction of vitamin A. Antimony trichloride reagent does not give 
pure blue colour usually attributed to vitamin A with ghee samples. There is 
hlways' a trace of yellow or green. However, artificially coloured samples (oon- 
tadAmgainnato) give a beautiful blue colour. Annato when tested alone with 
antimony trichloride gives a pink to deep red coloxir depending on the dilution. 
The destruction of vitamin A is followed by the appearance of a red colour, 
instead of blue, with the usual method of vitamin A estimation (Tables I and II). 
The special significance of this red colour is under investigation. 



Fig. 1 — Effect of beat on vitamin A. 

Vitamin A in ghee is markedly resistant to heat upto a temperature of 100“ 
to 120“C. Beyond this it is destroyed quickly and above 160°C there is very 
rapid destruction. Hence food preparations made at a temperature exceeding 
J20®C are almost devoid of vitamin A. Such preparations will in no way be 
gapetior in their nutritive value to those obtained by using other oils and fats. 
Tte method of POOking thqs needs to be ot^refnlly contioUed if vitamin losses 
to be aymded. 
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The effect of aeration in conjunctibh with high temperature is to rednoe 
the time of destruction of vitamin A in ghee. However, the effect is not so marked 
as hae been attributed by previous workers. The temperature of air used few 
aerating samples of ghee has no appreciable influence. Further, the reduction 
in time of destruction is almost independent of the volume of air passed 
(Table III). 

The relative stabilities of cow and buffalo ghee toward heat is very interest* 
ing. The former is richer in yellow colour and takes about twenty hours fot 
complete destruction of its vitamin A content. On the other hand, buffalo gheb 
having an identical vitamin A content is stable under similar Coii<iitidiia duly fot 
fifteen hours (Fig. 2). It has been suggested [Bradway and Mattill, 1934 ; 
Olcott, 1934] that carotene lowers the stability of vitamin A* If this were sbi 
then it would appear that there are other factors in cow ghee — ^probably lipooh* 
romes — which make it more resistant to heat than buffalo ghee. 



Summary 

1. Vitamin A in ghee is fairly stable at temperatures upto 126'’C, but is 
rapidly destroyed at higher temperatures. 

2. Aeration of hot ghee samples lowers the stability of the vitamin. The 
rate of destruction of vitamin A is independent of the temperature an volume 
of air used for aeration. 


a2 
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< Heat does not induce autocatalytiio action as is attributed to light. 

4. Cow ghee is superior to buffalo ghee in regard to the stability of its vita- 
min A towards heat. 

The authors wish to express their thanks to Dr. V. Subrahmanyan for 
^ keen interest in this work. 
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I. Introduction 

Bihar conditions have always been considered too severe to enable cane to 
produce fertile flowers. This has been largely due to the fact that the indigenous 
canes rarely flowered and that flowering in their case was believed to be ‘ a very 
ominous occurrence ’ [Watt, 1893]. While studying Bihar canes Barber [1916] 
found rare flowering and shy anther dehiscence. Woodhouse, Basu and Taylor 
[1915] describing the canes of Bihar and Orissa mentioned only Khelia, Pansahi, 
Khari, Shakerchynia and Maneria as having a tendency to flower, Khelia alone 
showing anther dehiscence worth the name. The position seems to have changed 
since the introduction of Coimbatore seedling canes in 1919. Flowering has be- 
come more common particularly in the case of varieties that have in them imme- 
diate blood of Saccharum sporUaneum, Thus Co. 206 flowered more or less every- 
where in Bihar in 1920, though the degree of flowering varied a great deal in 
different places [Pusa, Sugar Bureau Records]. Other Coimbatore varieties such 
as Co. 213 and Co. 210 have also steadily got acclimatized and have shown increas- 
ing tendency to flower from year to year (Table I). 

( 36 ) 
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Table I 


Percentage of flowering in Co, 213 and Co, 210 in North Bihar* in different yearft 


Year 

Percentage flowering in 

Co. 213 

Co. 210 

1926 

1-9 


1927 

2-6 

— 

1928 

3-8 

0*7 

1929 

3*0 

1-0 

1930 

9*9 


1931 

17*6 

2-4 

1932 

10-4 

- ■ 

1933 

13-7 

1-8 

1934 

16*6 

31 


♦The data for 1926 to 1931 are taken from Pusa (new area) records through the 
kind courtesy of the Imperial Agriculturist and the new area staff. The other 
figures refer to author’s own observations at Musheri. 

More recently the author has observed some of these varieties flowering as 
early as October and as late as April at different places in Bihar. Two more of the 
indigenous canes namely ‘ Bhoria ’ and ‘ Hathni ’ which belong respectively to the 
Mungo and Nargori groups of Barber [1916], have been found flowering to a varying 
degree in parts of Saran district in North Bihar. Other introductions from 
Coimbatore in recent years have also shown a tendency to flower, some flowering 
profusely in the very first year of their arrival, so that at the sugarcane testing 
stations over 60 per cent of the seedlings under trial are at times found 
arrowing in the season. 

In view of the possibility suggested by Howard [1924] it seemed likely that 
some of the most profusely flowering canes at any rate might be fertile in the male 
and female and viable seed might form if the arrows could be protected from the 
low temperatures that prevail in Bihar towards their maturity period. This viable 
seed if formed would offer possibilities of raising large number of seedlings * which 
will be introduced to the Bihar climate at an earlier stage in their history and by 
studying their growth, under the conditions for which they are intended it may be 
possible to discern both earlier and more accurately those types which are best 
suited to withstanding the diseases and climate of Bihar ^ [Shaw, 1026]. 

n. Experimental 

The opening of the Sugarcane Research Station in Bihar and Orissa in 1932 
with the funds granted by the Imperial Council of Agricultural Research, afforded 
facilitieB for a detailed study of the floral parts with a view to exploring the possi* 
bilities of producing viable seed and raising seedlings under Bihar conditions. 
Some forty Coimbatore varieties were under trial during the first year and a 
number of them gave indications of arrowing in the month of October. The 
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varieties Co. 206 and Co. 286 growing in the lowland were the first to be in short 
blade They were artificially rooted according to the Coimbatore method 
[Venkatraman and Thomas, 1926] and were brought to the pot culture house 
during the first week of November when the arrows were just about to emerge. 
These were laid flat on the ground with the rooted portion placed in a pit full of 
admixture of sand and soil and were trained fMercado, 1926] for convenience in 
handling the arrows. The canes were watered twice daily with O’l per cent 
solution of double superphosphate which practice has since proved very useful. 
Thatched bamboo-sheds were erected for a set of ten arrows of each of the two 
varieties as soon as they made appearance through the encircling sheaths. Five 
plants of each of the varieties under study, emerging their arrows on the same date 
as those inside the sheds, were labelled in the field to serve as control for the 
detailed study of seed setting under the two conditions. A number of other 
varieties which were artificially rooted in October were similarly treated and 
separate sheds allotted to each set of ten protruding arrows. 

The idea in providing sheds was to afford the emerging arrows more or less 
the same conditions as are obtained at Coimbatore during the arrowing season 
with regard to atmospheric temperatures and humidity. Reference to the meteo- 
rological records of the two places (Table 11) showed weather conditions at Coim- 
batore to be much milder than they were in Bihar. Though variations in 
maximum limits of temperature were not very wide, those in minimum tempera- 
tures at times exceeded by over 20®F while the humidity at Coimbatore during 
the cold months was always found to be high. Also that fluctuations in day 
maximum and night minimum were more pronounced in Bihar. 


Table II 

Meteorological data\ at GoimbcUore and Masheri {average, often years) 


Months 

Coimbatore 


Masheri 

Maximum 

Minimum 

Relative 

humidity 

Maximum 

Minimum 

Relative 

humidity 

September 

90*2 

70*9 

74*4 

90*4 

77-9 

86*0 

October , , 

88*2 

70*8 

78*1 

88*7 


78*1 

November 

84*2 

68- 1 

80*9 

82*2 

58*6 

73*0 

December 

83*6 

66*8 

76*8 

77*1 

60*4 

71*4 

January . 

86*7 

64*4 


75-7 

44*3 

69*7 

February. 

89*6 

66*3 


80*4 

61*8 

63*2 


V,- O — o — — «M.uv>u O&AVU V0UJIU(^ v»i. 

t Th® comparative data for Masheri and Coimbatore are ta>ken respectively from 
the records of the Imperial Institute of Agricultural Research, Pusa, and the Agricul- 
tural College and Research Institute, Coimbatore, throuj^ the kind courtesy of thu 
Agricultural Ghemists at the two institutions. Ma«ih«i-i jg only ig Tni|«fi fhnn Pu8». 
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The sheds were artificially heated from 4-30 in the evening to 8-30 in the 
morning to prevent minimum temperatures falling below 60®F. Early in Novem- 
ber only a petromax lamp burning the whole night was enough to keep the desired 
temperature, while in December hearths specially designed to serve the purpose 
had to be placed in addition inside the sheds after ten in the night. ParaflSn 
heating stoves proved quite suitable for regulating the higher ranges of temperature 
but they could only be used in sheds where there was no danger of any 
drought. Additional arrangements to circulate smoke in covered pipes with a 
view to raising temperature had to be made during the period of frost. 

To raise soil temperature and humidity inside sheds, pits containing artifi- 
cially-rooted canes were heavily irrigated in the evening with superphosphate 
solution which had been warmed by the sun for the whole day and recorded a 
temperature of 9F-97®P. This helped to keep the humidity inside sheds round 
about 76 per cent saturation while outside it varied between 48*6 to 66*2 per 
cent saturation and the soil temperatures 6*2®P above those recorded outside 
in the open. Water emitting sprays were provided on days when atmospheric 
humidity inside sheds was found to be below 66*0 per cent. The sheds were 
closed every day in the evening and were opened next morning. On windy days, 
however, the side thatches were not disturbed and the roof only was removed to 
allow of sunshine. Tarpaulin roofing was used in the event of rain. The 
investigation embraced the study of the following points 

(f) Time of anthesis and anther dehiscence, (if) Pollen shedding and 
viability, (in) Stigma receptivity, (iv) Fertilization, (v) Seed development, 
(vi) Viability of seeds and (vii) Raising seedlings. 


III. Results obtained 

(i) Time of anthesis and anther dehiscence , — The first flower opening was found 
to take place between the hours 8-06 a.m. and 8-30 a.m. during the first week of 
November and between 9-06 a.m. to 9-36 a.m. during the first week of December. 
Towards the end of December the time of flower opening was observed to be as 
late as 10-0 a.m, (Table III). On clear days arrows in the field and those under 
sheds opened simultaneously while on cloudy days in December the former showed 
earlier anthesis. The reaction of different varieties to cloudy weather varied a 
good deal and in the case of Co. 326, the time of flower opening was observed to 
be as late as 3-0 p.m. although normally on clear days very few flowers opened 
after 12-45 a.m. It may be of interest to mention that the usual time of 
commencement of flower opening at Coimbatore is between 6-30 a.m. to 6-46 a.m. 
and the late flower opening in Bihar might indicate the influence of environment 
and sub-tropical type of climate or the time of opening of flowefa in cane, 
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Table HI 

Time of antheaia under Bihar conditions : Variety Co, 28S* 




3rd November 1932 
4th November 1932 
5th November 1932 
6th November 1932 
7th November 1932 
10th November 1932 
13th November 1932 
14th November 1932 
15th November 1932 
16th November 1932 
20th November 1932 
24th November 1932 
26th November 1932 
28th November 1932 
4th December 1932 
5th December 1932 
6th December 1932 
9th December 1932 
10th December 1932 
11th December 1932 
12th December 1932 
13th December 1932 
17th December 1932 
22nd Decembor 1932 
23rd December 1932 
24th December 1932 
28th December 1932 
29th December 1932 
30th December 1932 
31st December 1932 
2nd January 1933 



Time of first 
opening of 
flowers 


Time upto 
which flowers 
were opening 



*Most of the other varieties behaved similarly. 

A good deal of difference was, however, observed in the shedding of pollen 
mside sheds and in the open. Whereas under the sheds, dehiscence of anthers 
t^k place almost immediately after anthesis and pollen was normally shed, 
this vaned a great deal from day to day in the field grown arrows and appeared 
tobe markedly influenced by the prevailing weather. On cloudy days poUen 
sheddmg was delayed till 11-0 a.m. and on the 29th of December when fiost was 
expenenced, no poUen shedding took place till 3-30 p.m. (Table IV). The anther* 
examined on subsequent days were found to be shrivelled and brown yellow in 
colour. 
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Table IV 

Pollen shedding under controlled and field conditions 


Date 

Temperature 

Nature of the weather 

Time when 
dehiscence of 
anthers took 
place 


Maxi- 

mum 

Mini- 

mum 

Relative 

humidity 


Under 

shed 

In 

field 

2 1st Nov. 1932 

84*1 

64*3 

60*0 

Bright and slightly breezy 

A. M. 
8-50 

A. M. 

9-36 

22nd Nov. 1932 

84-5 

61*7 

48*6 

Ditto 

9-00 

9-40 

23rd Nov. 1932 

81-9 

60*0 

49*7 

Ditto 

8-56 

9-60 

lOth Deo. 1932 

76-7 

47*5 

49*8 

Bright and windy 

9-30 

9-40 

nth Deo. 1932 

77*0 

45*0 

37*6 

Bright 

9-38 

9-40 

12th Deo. 1932 

80*3 

47*0 

60*6 

Ditto 

9-36 

9-60 

27th Deo. 1932 

78*4 

46*8 

48*6 

Cloudy and windy 

9-40 

11-10 

28th Deo. 1932 

73-jO 

39*0 

62*4 

Bright and windy 

9-66 

12-40 

29th Deo- 1932 

75*6 

33*4 

440 

Cloudy and windy. 

10-20 

No 

30th Deo. 1932 

70*2 

38*6 

49*9 

Bright 

10-20 

anther 
dehis- 
cence 
till S-30 
P.M. 

11-30 

list Dec. 1932 

73*1 

43*2 

52*4 

Bright and breezy 

10-10 

11-00 

2nd Jan. 1933 

63*3 

41*1 

52-8 

Cloudy and breezy 

10-06 

10-48 


DijBFerent varieties were examined for their pollen-shedding capacity and for 
determining the percentage of open or closed anthers [Khanna, 1933] both under 
shed and field conditions. In almost every case examined (Table V) the per- 
centage of closed and shrivelled anthers W8U3 found to be higher in the latter case. 

It was interesting to observe varieties Co. 281 and Co. 331 which had pre- 
ponderance of closed anthers in December, showing a Very high percentage of open 
anthers in February and March. The former variety was sucoessfuUy employed 
as male parent during these months. 
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Anther dehiscence in different varieties of cane {average of two years) 



The low temperatures that prevail in Bihar in winter would appear to have 
restricted both the normal development of anthers and their dehisoenoe and this 
knowledge might prove useful in crossing two varieties which possess plenty of 
pollen of their own by subjecting one of them to low temperatures. The purple to 
deep purple colour of anthers as was met with in the case of varieties Co. 205, 
Co. 285, Co. 326 and Co. 346 was found to be associated with higher percentage of 
open anthers which as will be shown subsequently yielded more viable pollen. 


(ii) PdUen shedding and viability. — ^Pollen grains were found to be normal in 
size and shape and showed deep blue stain with iodine solution. The viability 
was tested by germinating them in sugar media [Dutt and Ayyar, 1928] and it 
was found that in a number of varieties pollen was quite viable and long tubes 
some measuring 1267(x were obtained within thirty minutes to an hour. Pollen 
ooUeoted from freshly-opened flowers in the field gave comparatively fewer 
germinations (Table VI). 
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Tabui VI 

Average per cent viable pollen as determined by germinating in sugar media 




Variety 




Pollen collected 
from arrows 
inside sheds 

Pollen collected 
from arrows 
grown in the field 

Co. 206 







41*4 

17*1 

Co. 213 







Immature grains 
no germination 

• • 

Co. 285 







46*2 

26*2 

Co, 300 






• 

No germination 

• • 

Co. 312 






o 

19-3 

12*6 

Co. 313 







18*4 

6*4 

Co. 318 






• 

10*9 

11*3 

Co. 323 






• 

29*4 

6*1 

Ca 326 


• 




• 

41*2 

7*0 

Co. 326 






• 

69*6 

34*2 

Co. 332 







4*9 

. . 

Co. 342 







27*6 

4*4 

Co. 346 







67*3 

^ 12*9 

Co. 366 

• 

• 

* 

- 

• 


48*6 

19*8 

P. 0. J. 

2878 

• 

‘ 

• 

• 

• 

46* 1 

29*4 


The rate of pollen-tube growth varied with pollen belonging to different 
varieties, heavy pollen-shedding varieties showing relatively quicker rate of 
growth (Fig. 1). Pollen tubes did not grow very long in the case of varieties 
Co. 323 and Co. 313. In the latter case they were found to be encircling the pollen 
grains.^ In both these cases very poor setting was obtained. Viability of pollen 
was also found to vary considerably in a season and in different localities. 
During November and early December pollen was found to be more viable than 
that formed later in the season, and in spite of the more favourable conditions as 
regards temperature and humidity rather poor results were obtained as the few 
seeds that were produced were frequently shrivelled and under developed. Exa- 
mination of pollen collected during the month of January at Sepaya, Masheri and 
Patna brought out (Table VII) the influence of conditions of growth on the 
viabUity. Pollen from * Usar land * plots was invariably found to be less viable 
than that obtained from the heavy lowland ones [Venkatraman, 1926.] 
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tablh vn 

Effect of locality on poUen viability 
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PLATE III 



Photomicioirraph of germinating pollen-brains on stib'oatic hair 
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Table VIH 


Stigma receptivity under controlled and field conditions 






Shed 



Fiold 


Year 

Variety 

No. of 
stigmas 
examin- 
ed 

Total 
No. of 
pollen 
greuns 
present 

No. 

found 

germi- 

nated 

Per cent 
germi- 
nation 

Total 
No. of 
pollen 
grains 
present 

No. 
found 
germi- 
nated j 

1 

Per cent 
germi- 
nation 


fCo. 285 

100 

4,742 

1 1,983 

41-8 

3,012 

' 249 1 

8*2 


Co. 312 

100 

917 

1 102 

111 

699 

64 1 

91 

1932-33 

^ Co. 325 

100 

' 2,133 I 

' 519 

24*33 

1,414 

57 ; 

4*3 


Co. 326 

100 

' 7,285 i 

2,871 

39*4 

6,960 

1,228 1 

20*6 


[Co. 346 

100 

6,219 

2,070 

33*2 

6,162 

936 1 

18*1 


"Co. 285 

100 

2,667 

877 

32*9 

1,906 

173 ; 

9*1 


Co. 312 

100 

1,208 

259 

17*3 

667 

52 

9*2 


Co. 326 

100 

6,876 

3,011 

43*8 

6,229 

1,406 

26*9 

1933-34 

< Co. 346 

100 

4.102 

1,132 

27*6 

2,692 

393 

14*6 


Co. 366 

100 

5,961 

2,694 

45*2 

4,081 

959 

23*5 


P. 0. J. 
2878 

100 

4,854 

1 

1 

1 

1,864 

38*2 

4,020 

872 1 

i 

21*7 


The beneficial effect of humidity on the stigma receptivity was incidentally 
brought out through the overheating of one of the sheds where eight out of the 
ten arrows got partially damaged and showed very few pollen germinations in 
vitro while the two arrows which happened to be near the water-emitting spray 
gave fair number of germinations. This was later confirmed in the field where 
by creating artificial conditions of high humidity, stigmas could be made to hold 
more pollen which germinated readily (Table IX). 

Table IX 


Effect of humidity on stigma receptivity 


Year 

Treatment 

1 Total No 
No. of of pollen * 

stigmas grains 1 

examined 1 found on 
stigmas i 

No. that 
was found 
germi- 
nating 

Per cent 
germi- 
nation 


f Control .... 

100 2,914 

236 

8*1 

1932-33 . 

< High humidity (under 





effect of shower) . 

100 3,686 

j 

551 

14-9 


f Control (42*0 per cent 

1 




J saturation) . 

100 ; 3,912 

571 

14-6 

1933-34 . 

1 High humidify (67*74 per 





cent saturation) . 

100 j 4,967 

1 1 

1,343 

271 
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Similarly arrowed canes which received irrigation daily and had water stag- 
nating round their bases also showed better stigma receptivity (Table X). Better 
setting in later years have resulted from arrows subjected to this treatment in the 
seedling house. 


Table X 

Effect of daily irrigation and stagnation of xvater on stigma receptivity 


Year 

Variety 

No. of 
stigmas 
examin- 
ed 


Irrigated 

1 Unirrigated 

No. 

of 

poUen 

grains 

present 

No. 

found 

germi- 

nated 

Per cent 
germi- 
nation 

No. of 
pollen 
grains 
present 

No. 

found 

germi- 

nated 

Per cent 
germi- 
nation 


Co. 285 . 

317 

9,321 

1,211 

13-0 

7,266 

681 

8*0 

1932-33 

Co. 206 . 

200 

4,417 

862 

19-6 

4,065 

486 

12*0 


Co. 326 . 

100 

6,849 

2,076 

36*6 

4,917 

1,176 

23*9 

1933-34 

Co. 366 . 

100 

4,219 

^ 1,148 

27-2 

3,841 

860 

22*4 


Co. 286 . 

100 

3,437 

864 

16*4 

2,119 

218 

10*3 


{iv) Fertilization, — To study behaviour of the pollen-tubes inside stylar tissue 
and ovary and to see if fertilization took place, necessary material was fixed in 
acetic-alcohol at intervals of two hours for twenty-four hours after pollen shedding 
and embedded in paraflBn. Sections 10 |jl to 12 [jl thick were cut. They were 
stained in anniline blue and differentiated by magenta red [Stout, 1931]. On 
examination pollen-tubes which were stained light purple were traced to be making 
their way through the stylar tissue into the ovary. In none of the slides prepared 
from material fixed six hours after pollen shedding, were pollen-tubes traced 
beyond the end of the style (Plate IV, fig. 1). In preparations from the material 
fixed twelve hours after pollen shedding the pollen-tubes were found to have 
reached the embryo-sac (Plate IV, fig. 2). In no one section was the tube 
traced all along its course but the whole course of the pollen-tube through the 
stylar tissue and the ovary could be reconstructed from a number of slides showing 
different positions (Fig. 2). The preparations made from the material collected 
24 hours after pollination gave an indication of the formation of the endosperm. 
The material collected from the field with the same object in view showed normal 
development of the pollen-tubes in the case of Co. 285 only where they were found 
to have reached the embryo-sac. In the other cases examined, no pollen-tube 
could be traced inside the style or the ovary tissue. Dutt and Subba Rao [1933] 
have shown fertilization to take place within about seven hours under Coimbatore 
conditions. At Masheri, however, in almost every case examined this took 



PLATE IV 
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between ten to twelve hours. This longer period taken by the poUen*tabe to 
reach the embryo^sao might be attributed to either differences in climate or differ* 
enoes in the varieties under observation. 
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(v) Seed development,— After making sure that normal fertilization took place, 
at any rate, in the arrows developing inside sheds, they were left to mature. 
Flowers were dissected now and then to see the course of development of the ‘‘seed” 
(Fig. 3). The arrows started drying ofiF nine to fifteen days after the com- 
pletion of flower-opening and the mature portions which just shattered from their 
stalks were collected. The mature flutf was dried in muslin bags by hanging the 
latter in a room kopt at 35‘'-38''C. Drying for eight to twelve hours was found 
enough after which some of the fluff was sown for germination tests while the rest 
was preserved in small tins with 5 grms. bits of calcium chloride wrapped up 
in muslin in each tin. Carbondioxide was then passed in the tins to replace air 
and the tins were sealed with paraffin. Some fluff was also stored without any 
preservative to find out the period over which fluff remained viable at Masheri. 
Setting percentage was found to be high in the case of varieties Co. 285, Co. 326» 
Co. 346, and P. 0. d. 2878, while varieties Co. 313, Co. 323, Co. 325, and Co. 342 
showed poor setting. Seasonal variations seemed to influence considerably both 
the setting percentage and the viability of the seed. During the two years 1932-33 
and 1933-34 when winter was severe and rather low temperatures were experienc- 
ed, the setting percentage in the field was extremely low, while in 1934-35 due to 
milder winter — free from sudden fluctuations in the daily weather — a very large 
number of varieties set seeds in the optui and the large number of germinations 

that have resulted this year points to the more vital and viable nature of the seeds. 
The time taken by arrows to mature after the completion of opening of flowers 
varied between, fourteen to twenty days in different varieties while the time 
required from the emergence of an arrow to its maturity was found to vary 
between thirty-sev(‘n to fifty-four days. The arrows emerging late in the season 
invariably took less time to mature but the seeds were often found to be under- 
developed. 

(vi) Viability of seeds . — Seeds thus obtained were germinated in petri dishes on 
moist blotting pads at 32°-35°C care being taken to sterilize the petri dishes and 
blotting sheets before use. Acidified distilled water was found to afford protec- 
tion against any fungus attack and also to enhance the rate of germination. Ger- 
mination started on the thii*d day and continued for a week after which no more 
germinations were observed. The seeds that did not germinate within the first 
ten days in petri dishes never did so afterwards. Seeds from different varieties 
differed in their vitality and viability (Table XI). 




The growth in size of sugarcane “SEED” (Caiyopsis). 
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Tabu XI 

Viability of aeed"^ aa teaied in PetH diahea at 32^-3S°C 


Variety 


1 

Total 
No. of 
seeds kept 
for 

germina- 

1 tion 

' 

No. 

germinat- 

ed 

I 

Per cent 
germhia- 
tion 

Time 
taken in 
days for 
first 

germina* 

tion 

Co. 206 . 


. 600 

166 

31*2 

6*0 

Co. 285 . 


500 

1 

237 

47-4 

2*2 

Co. 312 . 


. ! 600 

19 

3*8 

3-4 

Co. 313 .... 


. j 200 i 

6 

3*0 

7*0 

Co. 326 .... 


200 1 

27 

13*6 

4*0 

Co. 326 .... 


600 j 

243 

48*6 

2*0 

Co. 346 . 


600 ' 

181 

36*2 

2*8 

Co. 366 . 


600 

139 

27*8 

6*0 

P. 0. J. 2878 . 


600 

219 

43*8 

1 

3*8 

Co. 300 X Co. 342 . 

• 

160 

23 

14*6 1 

5*4 

Co. 300 X Co. 326 . 

* 

260 

91 

36*4 1 

2*8 


* Average of 5 tests each lasting for 10 days. 


Sugarcane seed is considered to lose viability rapidly if left in the open after 
being mature. Doty [1928] has reported sugarcane seed to Iche viability ivithin 
a few days. Mangelsdorf [1928]^ Sartoris [1931], Darragh [1931 J. and other workers 
in the tropical countries have expressed similar opinion. Experience at Coim- 
batore [Venkatraman, 1926 ; Dutt, 1930] has also been the same though mention 
is made of a batch of hardy seeds which were sent from Coimbatore to the United 
States of America, to the Bureau of Plant Industry, having germinated after 
that journey. At the Sugarcane Eesearch Station, Masheri, fluff which was 
thoroughly dried and kept in tins without any preservative remained viable for 
over seven months and lost viability only during the rains when no germinations 
were obtained although the preserved fluff gave fair number of germinations 
(Table XII). 
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Table XII 

ViabUUy of preserved (in CaCl^ +(70 f ) and unpreserved seed 
Variety Co. 285 


1 Preserve 'd 

CnprescrvtHl 

1 seed 

seed 

1 

Date on which test was made 1 


Per cent 

Per cent 

gc‘rmination j 

germination 

obtained 

obtained 


44*2 38*9 

42'7 39-6 

38*4 ' 30*0 

33*4 26*0 

22-0 4 1 

14*9 No germina- 
tion obtained 

6th September . , . . , , . | 14*0 „ 

i 

The io88 of viability of seed during the rains may be attributed to the condi- 
tions of high humidity as was found to be the caae in Porto Rico by Davis [1929]. 
Instances of sugarcane seed keeping viable for over two months after being sown 
were also met with. A few pans were sown with the fluff obtained from the selfed 
arrows of Co. 326 during the first week of January to see if germinations could be 
secured in the open. No germinations were obtained for over a month and it was 
.surmized that the seeds had lost viability. With the advent of spring, however, 
profuse germinations were obtained from the same pans showing that the seeds 
had kept viable during all this time. The phenomenon might indicate the value 
of cold storage in preservation of sugarcane seed in tropical countries. 

Strong pollinating parents have been found generally to produce seeds that 
kept viable for a longer })eriod. Seeds obtained from the selfrd arrows of the 
varieties Co. 205, Co. 285 and Co. 326 showed high powers of withstanding adverse 
conditions without losing Viability. It is likely that the longevity of seed in the 
case of these varieties may have been derived from the wild progenitor — 8, sponf- 
aneum — in which case seeds have been found to keep viable for over two years. 

ivii) Raising seedlings : — Having #)btained viable seeds the next problem 
was to raise large number of seedlings and to grow them to maturity. Shallow 
seed-pans of the type used at the Imperial Sugarc^ane Station, Coimbatore, were 
got made locally. Various admixtures of sand and well-sifted horse-dung were 
tried in the pans to serve as seed-bed for the newly germinating seedlings. A 
mixture of two-third gritty sand and one-third finely powdered dung was found 


16th February 
25th March . 
10th May 
7th Juno 
2l8t July 
1 1th August 
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to be the best medium for the purpose. While satisfactory germinations could 
also be obtained in a mixture of Gandak sand and farmyard manure, the subse- 
quent growth of seedlings in such a mixture was very much restricted due possibly 
to jMicking hard of the fine sand particles. Loose and proj)erly moist texture of 
the medium during the early stages appeared to be one of the essential factors in 
the succ^essful raising of seedlings. Fluff' was sown uniformly over the whole seed- 
bed surface and immediately watered. To ensure proper moisture conditions for 
germination, covering the fluff after sowing for three to five days with thick 
linen cut to the size of the mouth of the pan was found very useful. Owing to the 
prevalence of low atmospheric temperatures during the months of December 
and January, the sown seed-jmns were kept in a room at 32®-35°C, this tempera- 
ture having been found to be the best for germination in petri dishes. On sunny 
days the seed-pans were removed to the open for three hours at noon, and this 
exposure to sunshine was found to result in healthier growth. Irrigation with 
0 1 per cent solution of Niciphos II (P2O5, 18 per cent , N, 18 jier cent) when the 
seedlings had developed three to four leaves appeared highly conducive to Vigorous 
growth. In this way a large number of seedlings from selfed and crossed arrows 
were successfully raised during the winter months by affording the temj cratiires 
noted above. After January a wider range of temperature from 28' -38' C could 
be allowed without prejudicially affecting either the germination or the subse- 
quent growth. These temperatures were easily maintained by means of paraffin 
heating stoves regulated by an intelligent attendant An elaborate glass-house 
with heating arrangements therefore does not seem to be a necessary pre-requisite 
to this work. Seeds were sown at intervals of ten days from January onwards 
till March to find out the best time for sowing seed under Bihar conditions. 
The results showed that earlier these seedlings were sown, the better their vigour 
and growth. Not only were they firmly established by the time the liot westerly 
winds (which are so common in these parts during spring and early summer) began 
to blow but they also matured about the same time as the main crop, thus enab- 
ling their comparative merits to be easily judged. Seedlings raised in March suf- 
fered heavy mortality in spite of the protection afforded by thatched sheds. Ear- 
lier sowing under controlled conditions would thus appear to be a distinct advan- 
tage. 

Further work has shown that special* sized pans are not essential and that 
seedlings can be satisfac torily raised in properly prepared seed-beds. These are 
small plots of any convenient size which are filled upto a height of three inches 
with the same medium as is used in the seed-pans. A ditch 3-in. wide and 6-in. 
deep runs round the beds and serves for irrigation and drainage. The fluff* is 
evenly spread in the bed and is covered over with thick linen which is kept conti- 
nuously moist for the first few days. Though germination in the beds is slightly 
delayed, the subsequent growth is very rapid. It has been found that the seed- 
lings raised in seed-beds suffer little mortality and stand transplanting better 



BREEDING NEW VARIETIES OF SUGARCANE 


53 


owing to the development of stronger nodal roots. The ‘ pricking which has to be 
carefully attended to in the case of seed -pans seems scarcely necessary in the case 
of seedlingrs in the seed-beds. When the seedlings are six to nine inches high they 
are transplanted 12 in. apart in long and narrow beds provided with sandveins 
[Venkatraman, 1928, 1] to |)ennit of proper drainage. Irrigation for the first few 
days is done by means of a shower spray after which bi-weekly irrigations from 
a small hand-pump are resorted to. Heedlings stay in these beds till the break 
of monsoon when they are again transplanted in ordinary well-prepared beds on 
highland. Manuring at the rate of 40 lbs. N d 50 lbs. P 2 O 6 per acre applied in 
two equal doses, half at first earthing in July and the remaining half at second 
earthing in August is given. Ex(‘ept necessary weeding and hoeing between the 
showers nothing more is done till the cold weather when seedlings are examined 
for their habit and vigour. The agriculturally sound ones are then analysed for 
sugar and seedlings selected for further trial along with the standards. Seedlings 
are found to attain maturity within fourteen months of their germination. 

♦ Process of removing seedlings out of crowded seed-pans into another set of 
prepared ones to avoid competition and to provide mon^ favourable conditions of 
growth. 


TV. Discussion 

The results presented above demonstrate the possibilities of breeding new 
varieties of sugarcane in Bihar. Any economic success must depend upon whether 
or not the varieties which it is desired to cross flower regularly under local condi- 
tions ; whether they flower simultaneously, and at the right time ; whether the 
flowers are fertile and whether conditions for normal development of seed and 
raising of seedlings obtain. The observations of the past three seasons show that 
many Coimbatore varieties, certain of the exotic canes and several wild saccha- 
rums flower to a varying degree (Table XIII) and fairly simultaneously. 


Table XIII 


Flowering behaviour of different varieties of sugarcane in Bihar 


Varieties 

Nature 

of 

Period over which varieties 


flowering 

flower 


Co. 20r> 
Co, 210 
Co. 213 
Co. 214 
Co. 281 
('o. 286 
Co. 290 


Profuse 

Sparse 

Medium 

Sparse) 

Medium 

Profuse 

Medium 


September 

February 

J atiuary 

March 

October to 

September 

November 


to March 
to March 
to February 
to April 
December 
to February 
to January 
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Varieties 

Nature 

of 

flowering 

Period over whiob varieties 
flower 

Co. 299 

Profuse 

hiovember to Januarj^ 

Co. 300 

Sparse 

December 

Co. 301 

Sparse 

January 

Co. 312 

Medium 

December to January 

Co. 313 

Profuse 

December to January 

Co. 318 

Medium 

October to January 

Co. 320 

Rare . 

Co. 326 

Profuse 

October to February 

Co. 330 

Sparse 

January 

Co. 331 

Medium 

December to January and in 

j 

Co. 336 


March 

Co. 342 

Medium 

December to January 

Co. 343 

Medium 

January to February 

Co. 346 ' 

Profuse 

October to December 

Co. 349 

Medium 

November to December 

Co. 353 

Sparse 

December 

Co. 356 

Profuse 

December to February 

Co. 360 

Sparse 

November to December 

Co. 408 

Medium 

January to Februar^^ 

P. 0. J. 2878 .... 

Profuse' 

November to January 

P. 0. J. 213 . . . . : 

Sparse 

December 

B. 6308 i 

Sparse 

1 January 

KheUa 1 

Sparse 

February to March 

Wild forms 

1 

i 

Sac- munja .... 

ProfuH(‘ 

August to October 

Sac* opont. (local) 

Profuse 

August to November 

Sac. robuMum .... 

Sparse 

December to February « 

iSac. apOfU. (Burma) 

Medium 

September, November and Feb- 

1 

Sac. gigas ! 

Sparse 

ruary. 

February to March 


Note. — ^R ecently more valuable breeding material has been received through 
the kindness of the Imperial Sugarcane Expert, Coimbatore. 


And although the fertility of flowers and the seed setting are often erratic 
under field conditions, uniformly good results have been obtained under conditions 
of controlled temperature and humidity. Seedlings have been successfully raised 
during the months of December and January and this early start has been found 
to contribute to vigorous growth so that the seedlings so raised have oome tq matu* 
rity about the same time as the cultivated types which are usually planted in 
February and March. The wide range in the period over which different varie- 
ties keep on flowering, seem s a definite advantage in so far as it affords, opportuni- 
ties of making large number of combinations. Jt has, J.ovever, beep noticed that 
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the late formed arrows do not give very viable pollen and that the setting is poor, 
seeds being at times shrivelled and under-developed. Attempts have therefore 
been made to so time planting [Venkatraman, 1917 ; 1928, 2 ; 1^9] and give such 
treatments as are conducive to arrowing in the months of November and December 
during which time the fertility of flowers has been found to be at its best. Plant- 
ing desirable parents under difierent soil conditions particularly those of heavy 
lowland liable to waterlogging and of high pH, and injecting into plant body at 
diflerent stages of its growth certain chemicals such as mercuric chloride and 
ferrous sulphate in doses of varying concentrations have enabled the breeding 
work to be started as early as mid-October. 8. apcnUinewn (Burma) which is 
reported to be rather recalcitrant in the matter of flowering at Coimbatore and 
elsewhere, has with certain of the injection treatments flowered profusely. The 
subject of hastening flowering in canes, however, will be discussed in detail in a 
separate paper. SufiSce it to say, that no paucity of material has been experienced 
for the past three seasons for carrying on such work, and the niunber of seedlings 
raised (Table XIV) has steadily increased. 

Table XIV 


Sugarcane seedling in Bihar 


Year 

Total No. 
of 

seedlings 

raised 

No. grown 
to 

matu- 

rity 

No. 

selected 

and 

grown in 
Sboond 
year 

Remeirks 

1932-33 

23,600 

9,600 

270 

This being the first year no economic 
crosses were made. 

1933-34 

1 

27,216 

3,028 

239 

A large number of seedlings succumbed 
due to the lands at the station hav- 
ing been heavily sanded up and the 
tube-weU having collapsed. 

1934-35 1 

1 

1 

1 

1 

1 

Over 
60,000 
in beds 



With the provision of irrigation faci- 
lities it is hoped that it will be 
possible to grow some tens of thou- 
sands to maturity. Five of the pro- 
mising seedlings out of the 1932-33 
lot have been sent out for trial ttus 
year at three of the central farms in 
the province. 


Increased setting in the open in a number of varieties this year has farther 
strengthened the belief that cohditions in Bihar are not very unfavourable for 
breeding work. 


S 
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Controlled conditions of temperature and humidity are in the nature of safe- 
guards against sudden fluctuation of daily weather which have been found to 
affect profoundly the fertility of flowers. The portions of arrows which opened 
during the period of abnormal weather did not produce any viable seed. Also the 
effect of such adverse conditions lasted for seme days (Table XV). The viability 
of the seeds recovered from portions of the arrows that opened subsequent to the 
low temperature period was also found to have been seriously affected. 


Table XV 

Effect of sudden fluctuations in minimum temperature on the fertility of flowers — 

Variety — Co. 346 


Period of observation 

Minimum 

temperature 

PoUen 

viability 

Stigma 

receptivity 

op 

Germination 
in sugar 
media 
per cent 

Germination 
of foreign 
pollen on 
stigmatic 
surface 
per cent 

27th December 1933 

46*8 

i 

40-2 ! 

29-7 

28th December 1933 

39-0 

28-4 

23-2 

29th December 1933 

33-4 

10-9 

16-3 

30th December 1933 

38*6 

8-7 

14-9 

Blst December 1933 

43*2 

91 

14-2 

1st January 1934 .... 

42*9 

14*4 

16-7 

2nd January 1934 

41*1 

18*9 

, 22*6 

3rd January 1934 .... 

44-4 

311 

21-8 

6th January 1934 .... 

46-2 

37-9 

24-4 


It may be stressed that the low temperatures prevailing in Bihar are not 
so much responsible for poor results as are the sudden variations of temperature 
between the day maximum and the night minimum. Successful setting was 
obtained in improtected arrows during the normal weather at temperatures 
below 48®F. It may be of interest to note that sudden low temperatures were 
found to affect more prejudicially the viability of pollen while low humidities told 
more adversely on the receptivity of stigma. 

Irrigating the rooted stalks every evening with warm water was found bene- 
ficial in two ways. Firstly, it helped to maintain the soil and plant temperatures 
which did not suffer the same fall as did soil and plants not so treated (Table XVI) 
sold seoondlyi it aocalerated the rate of root intake. During th^ winter memths 
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the activities of sugarcane roots are at a minimum [Khanna, 1934] and the treat- 
ment mentioned above made it possible for the arrows to be fed with the neces- 
sary chemicals and nutrients. The development of the seed under such condi- 
tions was found to be quite satisfactory. 

Table XVI 


Effect of warm water irrigation on soil and sap* temperature 


Description 

Temperature ®F 

Soil 

Sap 

Untreated ........ 

Treated ........ 

64-9 

61-4 

60-1 

68*2 

♦ The thermocouple junctions used for determining plant temperatures were 
kindly got made for me by the Agricultural Meteorologist, Poona, to whom thanks 
are due. 

Sugarcane seed thoroughly dried has been found to keep viable for over seven 


months. This observation is at Variance with the experience at Coimbatore and 
elsewhere and is very likely due to the prevalence of low temperatures which tend 
to harden the pericarp and introduce certain amount of doimancy [Munerati, 
1920]. This view is corroborated by comparatively delayed germination obtained 
from seeds exposed to low temperatures (Table XVII), and explains why seeds 
sown in pans and kept in the open during January fail to germinate although 
they remain quite viable and give satisfactory though delayed germination when 
favourable conditions of temperature are restored. 

Table XVII 


Germination of sugarcane seeds exposed to low temperatures (28^F.-38^F.) 


Treatments 

No. of 
tests 

No. of 
seeds 
kept 
for 
each 
test 

Germination per cent 

No. of days after sowing 

- 

3 

^ 4 

j 

5 

6 

7 

j 

10 

Exposed to low tempera- 
tures 28®F.-38®F 

Not exposed 

6 

6 


6*4 

1 1 

2*2 

12*6 

1 

I 

I 

6-8 

24-2 

2*8 

36*0 

27-2 

41-6 

39-7 
! 41-8 


h2 
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This longer viabiKty would appear to introduce greater certainty in the mat- 
ter of successful raising of seedlings and to afford better chances for sowings to be 
made at times most suited to different stations. 

V. Summary 

The possibilities of breeding sugarcane varieties under Bihar conditions 
have been for the first time demonstrated. Although the fertility of flowers 
Mid seed-setting have been erratic under field conditions, uniformly good results 
have been obtained under conditions of controlled temperature and humidity. 
Large number of seedlings from different seifs and crosses have been raised to 
maturity during the past three seasons and the first batch of five seedlings has 
been sent out this year for trial at three of the central farms in the province. The 
wide range in the period over which different varieties flowered — quite a number 
of them arrowing fairly simultaneously — ^and the longer viability of the seeds 
produced would appear to be distinct advantages. Other interesting points 
brought out during the course of study were as mentioned below : — 

(<) The time of flower-opening in Bihar varied between 8-6 a.m. in Novem- 
ber to 10-0 a.m. towards the end of December, 

(n) On frosty days though flower-opening proceeded fairly normally, 
pollen-shedding was invariably delayed and took place only late 
in the afternoon. Low temperatures appeared to restrict both the 
normal development of anthers and their dehiscence. Varieties 
Co. 281 and Co. 331 which had preponderance of closed 
and shrivelled anthers in December and were considered good 
females showed high percentage of open anthers in February and 
March when the former was successfully employed as male parent, 
(in) Viability of pollen was found to differ in different varieties, he^vy 
pollen-shedding ones usually showing quicker rate of pollen-tube 
growth. It also varied in a season and in different localities. Pre- 
valence of low temperatures and frost adversely affected the pollen 
viability, 

(if?) Stigmas were found to be more receptive under controlled conditions 
than in the open. Humidities between 66-76 per cent saturation 
were found conducive to stigma holding more pollen and to larger 
number of pollen germinations. 

(v) Fertilization under Bihar conditions was found to take between ten 
to twelve hours after pollination. 

{vi) Sugarcane seeds thoroughly dried and kept without any preserva- 
tive remained viable for over seven months and they lost viability 
ony daring the rains. Instances of sugarcane seed keeping viable 
for over two months after being sown in the open were also observed. 
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Seeds from different varieties and combinations differed in their 
vitality and viability. There was an indication that the stronger 
pollinating parents produced seeds that kept viable for longer 
periods. 

(vii) For germination of sugarcane seeds in Petri dishes acidified distilled 
water was found to afford protection against fungus attacks. It 
also enhanced the rate of germination. 

{viii) Loose and properly moist texture of the seed-bed during early stages 
of seedling growth appeared to be one of the essential factors in the 
successful raising of seedlings and a mixture of two-third gritty 
sand and one-third finely powdered dung was found to be the most 
suitable medium. Covering the fiuff with thick linen kept moist 
was found advantageous during the first few days after sowing. 

{ix) Irrigation with 0 * 1 per cent solution of Niciphos II {P 2 O 5 18 per cent, 
N 18 per cent), when seedlings had developed the first three to four 
leaves proved highly conducive to vigorous growth. To get 
seedlings ripened about the same time as the main crop, earlier 
sowings under controlled conditions were found decidedly better than 
sowings in open in February. 

(a:) Sowing in nursery beds instead of pans was found to greatly reduce 
the mortality of seedlings which stood transplanting better. This 
was found to be due to the development of stronger nodal roots in 
the former case. 
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WEIGHT OP CALVES AND PERIOD OF GESTATION IN 
SOME INDIAN BREEDS OF CATTLE 


BY 

R. W. LITTLEWOOD, N.D.A. 

(Beprinted from The Madras Agricultural Journal, V ol, XXIV, No. 6, June 1936.) 

Weight of calves . — In the Live-stock Section of the Madras Agricultural 
Department, the calves bom in the diflFerent herds are weighed at birth and the 
present note is the result of the analysis of the records of the weights of calves at 
birth for the past 11 years in the herds of (1) Kangayam, (2) Sind and (3) Ongole. 

Sex and weight of calf . — In all the above three herds, it is found that the 
weight of calf is significantly higher for the bull calf than for the heifer calf. 
Table 1 summarises the results obtained both by the method of comparison of the 
means for the two sexes with their respective standard errors and also by the 
method of 2xn classification (Fisher’s). 

Table I 


Sex and weight of calf 


Mean weights of calf 


Alternative method 


Breed 

BuU 

1 Heifer 

I 

! Deviation 1 
1 S. E. D. 

X* 

j)=0-06 

Kangayam . ! 

44-6±*41 

41*4±-35 

1 

6*87 

62-f5 

28-869 

Ongole . , : 

62-0i:-67 

57-7±*53 

1 5-00 

57-9 

30-144 

Sind 

44*9±-47 

41-7i;*52 

1 4*57 

27*1 

26-206 


The increase in the mean weight of bull calf over the heifer is significant, 
indicating that sex has an influence. 


In addition to the above general indication, it is seen from Table I that in 
the Ongole herd, the average weights of calves in both the sexes are considerably 
higher than in the other two breeds, Kangayam and Sind. 

It is quite probable that it may be the characteristic of the Ongole breed 
that the calves at birth are well developed, but the figures in Table II showing 
the weight of calves at birth in the same breed bom for the same bulls, but from 
cows bred in different stations as Chintaladevi and Hosur, show clearly the in- 
fluence of locality. 
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Table II 


Bull No. 


Chintaladevi 


1 

i 

Hosur 


Bull 

calves 

No. 

1 

Heifer 

calves 

No. 

Average weight 

1 

Bull 

calves 

No. 

Heifer 

calves 

No. 

Average weight. 

BuU 

calf 

Heifer 

calf 

Bull 

calf 

Heifer 

calf 




lb. 

lb. 



lb. 

lb. 

6 . . . 

18 

25 

69-3 

60 

12 

9 

60 

46 

14 . . . 

3 

1 

66-0 

62 

20 

8 

62 

54 

31 . . . 

3 

5 

58-3 

58 , 

13 

16 

60 

53 


As regards the management of the stock in both places, the feeding of the 
stock was similar for concentrated rations but for forage, the Chintaladevi stock 
received cholam straw grown on the farm and the Hosur received spear grass 
hay. The analysis of soils in both the places (Table III -a and III -6) show 
that the lime content of Hosur soil is definitely poor when compared with 
Chintaladevi soil. 

Hosur Live-stock Research Station 

Table Ill-a 


Composition of soils of paddocks from which samples were drawn 


— 

Paddock No. 

3 

35 

32 

38 

Lime os CaO 

0*14 

0-28 

0-28 

0-11 

Total potash 

0*23 

0-46 

0-31 

0-16 

Available potash .... 

0-024 

0-010 

0-020 

0-013 

Total phosphoric acid 

0-05 

0-06 

0-04 

0-04 

Available pbospborio acid 

0-0016 

0*0019 

0-0045 

0-0086 

Nitrogen 

0-042 

0*072 

0-074 

0-067 


Generally the four paddocks were poor in lime and phosfdiate ; Nos. 3 and 
38 in nitrogen in addition. 
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OhintaJadevi Live-stock Research Station . — The following are the resnlteof 
analyses of four soil samples from the Live-stock Research Station, Chintaladevi, 
1924 

Table III-6 


Black soil 

Red soil 

IxHts on ignition 

4*46 

6*42 

6*40 

3*97 

Insoluble mineral matter . 

81*60 

76-26 

67-79 

81*47 

Iron oxide (FeO,) 

3*81 

4*67 

6*87 

4*74 

Alumina (AlaOj) 

4*02 

8*41 

11*46 

7*80 

Lime (CaO) .... 

3*29 

2*60 

4*18 

0-44 

Magnesia (MgO) 

0*63 

0*41 

0*21 

0*43 

Phosphoric acid (PjO ft) 

0*029 

0*026 

0*026 

0*019 

Potash (K,0) . 

0-22 

0*29 

0-73 

0*49 

Soda (Na ,0) .... 

0*61 

0-38 

0*37 

0*46 

Sulphuric acid (SO,) 

0*12 

0 067 

0*076 

0*074 

Carbonic acid (CO ,) . 

2*38 

2*26 

3*00 

Trace 

Nitrogen (N) .... 

0*023 

0 027 

0*033 

0 03S 

Available phosphoric acid (P aOa) 

0 0064 

0*0066 

0*0006 

0*0014 

Available potash (K ,0) 

0 0069 

0*0069 

0*0029 

0*009 


The following are the details regarding the sex and weight of calf 
in the different herds. 


Kangayam herd 531 calves have hwn bom to 16 different bulls, of which 
274 were heifers and 267 bull calves. The average weight of these calves works 
out to 45’2 lb. for a bull and 41 *7 lb. for a heifer, the highest weight being 62 lb. 
both for a bull and heifer calf and the lowest, weight 26 lb. for a bull and 21 lb. 
for a heifer calf. 


One bull produced 47 calves, the average weight of the calves being bulls 
49*6 !b. and heifers 46J lb. Some bulls produced more heifer calves than bull 
calves and vice versa ; bull No. 36 has 43 bulls and 73 heifer calves to his credit 
w hereas No. 132 has 26 bulls and 11 heifers. 


Sind herd . — 16 different bulls have produced 277 calves of which 140 are 
heifers and 137 bull calves. The average weights of these are bu'Is 46 lb., heifers 
41 *5 lb. The highest weight for a bull calf is 66 lb. and for a heifer 66 lb., the 
lowest weights being bull 26 lb. and heifers 27 lb. 

Bull No. 118 produced 24 calves, the average weights being bulls 61 lb. 
and heifers 43 lb. 


Bull No. 8 has produced 18 heifer calves and 6 bull calves and No. 38 has 
11 heifers and 4 bull calves to his credit whereas bull No. 116 has produced 16 
bull and 7 heifer calves. 


Ongole herd.— -Chintaladevi Jam.— 248 calves were bom to 9 bulls of which 
120 were bull and 128 heifer calves. The average weight works out to 66 lb. 


I 
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for bull calves and 59*5 lb. for heifer calves. The highest weight for a bull calf 
Is 83 lb. and for a heifer 84 lb., the lowest being bull calf 34 lb. and heifer calf 38 
lb. 

Bull No. 8 has produced 72 calves, 40 of which are heifers and bull No. 125 
produced 37 calves, 21 of which are bulls and 16 heifers. 

Forty-three calves were bom to bull No. 6. 18 bull calves averaged 69*3 

lb. each and 26 heifer calves 60 lb. each. 

Hosur Farm , — Ten Ongole bulls produced 199 calves of which 109 were bull 
and 90 heifer calves. The average weight works out to bulls 60*3 lb. and heifers 
64 lb., the highest weights recorded being bull calf 80 lb., heifer calf 84 lb. 

Bull No. 14 produc‘ed 28 calves, 20 of which are bull and 8 heifer calves. 

Twenty calves were bom to one bull, of which 11 bull calves averaged 63 
lb. and 9 heifers 59*6 lb. each. 

Period of gestation in cows , — Breeders generally accept the average period of 
gestation of cows as 286 days ; if a cow goes longer than this, their opinion is that 
the calf will most probably be a bull calf. The writer has gone through his rc^cords 
and worked out the average period of gestation in cows of the Ongole, Kangayam 
and Sind breeds. The breeders’ acceptance of 285 days gestation period holds 
good for most cows of the Kangayam and Sind 1 reeds, but not for the Ongoles. 
For some unknown reason the period of gestation for Ongole cows is 3 to 4 days 
longer on the average than the two former breeds. 

There were cases in all the 3 breeds where some ct)W8 calved earlier than 
277 days and some over the 300 days periods but these have been omitUnl. 

Table IV 

Sex and period of gestation 


Mean period of gestation Alternative method 


Breed 

Bull 1 

Heifer 

Deviation 

S. E. D. 1 

X* 

P=0-05 

Kangayam . 

286-6i-30 

284*1+ -26 

C*()5 

1 

57*33 i 

1 

35*172 

Ongole 

289*8+ -32 i 

I 288*5 + *30 

2*80 

33*46 

36*415 

Sind 

286*3db*41 

1 284*5+ *38 

3*00 

36*17 

1 

36*172 


Table IV show s, for the Ongole, in the period of gestation for cows (a) a signi- 
ficant increase in both the heifer and bull calves bom, (/>) sex of calf has also a 
significant relationship with the period of gestation. 


I wish to thank Mr. K. Ramiah, Paddy Specialist, for his kind assistance 
in working out the results statistically. 





RECENT WORK IN PLANT BREEDING 

BY 

C. C. HURST, Ph.T)., Sc.D., 

Trinity College, Cambridge 

[ Repnnted from The Empire Cotton Qrotuing Review, Vol. XIII, No. 2, April 1936 ] 

For Bomo eight thousand years man has been engaged in the breeding of plants 
for his own use, and during these long centuries of time there has been a steady 
improvement of all the plants which provide him with material for food, clothing 
and ornament. Up to thirty-five years ago this improvement was for the most 
part haphazard and accidental ; though in fact intelligent selection of the best 
and most useful varieties was constantly practised, and any new improvements 
unexpectetlly arising were carefully preserved. Actually the progress achieved 
by these non-scientific but commonsense methods was extraordinarily good, but 
owing to a lack of knowledge of the laws of heredity it was of necessity extremel\ 
slow and often wasteful in elfort and outlay. 

In 1900 the finding of Menders long-lost paper disclosing his discovery of the 
fundamental laws of heredity caused a complete revolution in breeding. To 
their credit plant- breeders were quick to grasp the importance of the new facts in 
helping them to a more speedy and a surer solution of their problems. In all 
cultivated plants new work was enthusiastically carried through, old varieties were 
tested and purified and new varieties were raised which contained a preponderance 
of desirable qualities. The further discovery that all heritable characters, whether 
structural or functional were due to the actions and reactions of the minute 
living molecules known as genes, situated in the chromosome threads of the nucleus 
of each cell in every plant and animal (including man), was a still greater cause 
of progress. It was immediately realized that the best results in breeding could 
only be obtained by an intensive study of the chromosomes and genes of any plant 
which was being used. This study revealed many startling facts, and provided a 
complete explanation of some hitherto quite inexplicable difBculties. It is safe to 
say that the union of the two new sciences of Cytology and Genetics into one was 
one of the greatest revolutions ever brought about in biological science and is 
bound to have the greatest possible influence on the future of man. 

After thirty years of concentrated experiments by a great number of research 
workers with millions of plants and animals in the numerous laboratories 
and research stations which had sprung up all over the world, it was 
realized that in many cases the limit of improvement had been reached. Th^ 

( 65 ) 
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existing varieties had been bred to suoh an extent that their possibilities were more 
or less exhausted, their desirable genes had all been utilized and all the most 
desirable combinations had already been attained, though in many oases the ideal 
had not been fulfilled. Only one thing could give further progress — ^the introduc- 
tion of new genes and new methods of combining them with the old genes. 

The discovery that new mutations could be produced by X-raying gave a new 
stimulus to the work. Unfortunately as in all natural mutations, the great 
majority of X-ray imitations are pathological or lethal, so that although their 
incidence is enormously increased the production of new forms of real value by 
this means involves considerable labour in testing large progenies. Fortunately 
a new and extremely profitable method arose in the hybridization of widely dis- 
tinct species and even genera which, by their combination, brought together 
entirely new gene- complexes of a highly desirable kind. Hitherto the union of 
different species had brought about little success owing to the sterility of the 
hybrids. The discovery that a duplication of the entire chromosome set of the 
hybrid either in the germ cells or in the body cells [Hurst, 1933, 1935] produced 
fertile germ-cells and progeny and created new species and genera, gave new hope 
to this branch of breeding which has proved to be amply justified. In this con- 
nection the use of X-rays is of great value, for one of the most useful results of this 
treatment is the duplication of chromosome sets. In an ordinary species this is 
important, although not of vital importance, since it only increases the size of the 
individual without producing any other desirable genic changes, but in these specific 
or generic hybrids it is of the utmost value, for it converts a sterile hybrid 
into a fertile and pure- breeding new species or genus combining the qualities of the 
two parent species, and containing a new complex of genes which often in their 
n^actions together give rise to new qualities. Above all the now forms possess 
greater potentialities for mutation in the greater number of genes, and hence 
afford more hope for the production of new varieties. 

Here we come to the real essence of modern plant- breeding. Onco the 
possibilities of interspecific and intergeneric breeding were realized, the introduction 
of new genes became an all-absorbing problem. The great work of the modern 
breeder is the searcli for new genes, especially those which give resistance to the 
numerous and devastating diseases which attack crops in every country. For- 
tunately, it has been discovered that in most genera there are many wild-growing 
species which are immune to the diseases which attack cultivated plants, and by 
using these species it is hoped to be able to produce disease-resistant plants which 
will still contain all the desirable points of our best cultivated varieties together 
with the addition of other good characters which are not yet present. 

Under their able leader Dr, N. I, Vavilov, the Russian plant-breeders have 
been in the forefront of this new phase of breeding. Expeditions have been sent 
out to every country in the world to collect all the possible species allied to the 
plants which constitute om‘ present crops, and also to discover new sources of the 
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various commercial commodities, such as fibres, oils, rubber, etc. In addition to 
the wild-growing species there are many ancient spt^cies and varieties still in oulti - 
vation in remote and outlying districts which contain valuable qualities, especially 
in their adaptation to peculiar and exacting environments. One of the great prob- 
lems of modern plant- breeding, besides that of disease resistance, *s the production 
of varieties which will give a full yield under adverse conditions. In a country 
such a.8 Russia, and within our own Empire (under such diverse conditions as 
exist in Australia or Canada), there is a great need for new varieties and new types 
of crops fitted to each particular type of locality. It is useless to expect a high- 
yielding, disease-resistant plant fitted to normal conditions to function adequately 
in districts subject to drought or to extreme cold ; such districts must have their 
own varieties specially bred for them For this purpose the old-type crops of the 
isolated communities are ideal, for they have, through countless generations of 
natural selection, become adapted to their environment, which in many oases is 
of a highly specialized character, since they are usually found in out-of-the-way 
mountain districts or under steppe or desert conditions. In these districts there 
is a weatlh of new genes to he found in (‘very kind of cultivated plant fitted to all 
possible conditions. 

The experimental stations throughout the world are making exhaustive collec- 
tions of the likely wild-growing species and of the locally cultivated crops, and from 
the new gene combinations arising from their hybridization with our existing crops 
great hopes are entertained. 

Cotton . — In cottons work has been ])rooeeding steadily all over the world. 
In attempts to produce^ (K)ttons suitable for their diverse environmental conditions 
the Russians have put in an immense amount of work in studying the genes and 
chromosomes of varieties and spt^iies, and have carried tlirough numbers of hy- 
bridizations. At Tashkent, a study was made of ginning percentages by investi- 
gating th(‘ numlier and weight of the fibres and weight of seed, and it was found 
that then' was a wide deviation in this respect between diSeront cottons. 
The numb(',r of fibres per s(Hid in scweri varieties of American cotton varied from 
7-8 to 14-7 thousand, while the weight of a thousand fibres varied from 4*4 mg. 
to 7-0 mg., and the seed weight from 97 0 to 187-2 mg. In O. herbaceum the 
number of fibres per s(‘(h 1 varied from 8 - G to 9-2 thousand, the weight of a thousand 
fibres from 8-4 mg. to 5-8 mg., and the seid wtught from 69-7 to 111*8 mg. 
(Crosses have been made in which it is hoped to (^ombiiu' the higher number of 
fibres witli the heavier weight, and in the see.ond generation of a cross between two 
lines of G, herbaceum some plants arose with the desired combination and 
showed a ginning percentage of from 7 to 18 per (;ent liigher than the better 
parent. In the fourth generation a true breeding line was obtained in which the 
fiercentage was 8 per otmt higher than the bet^ter parent. 

The type of boll in G. herbaceum is very variable, but the closed boll provc^d 
to be a simple meiidelian n^cessive to the open or semi-o|)eii boll, both of which are 
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undesirable in mechanical harvesting. Size of boll was found to be dependent on 
a number of genes in American cottons, and it was necessary to grow some 
thousands of seedlings to obtain the desired types. By crossing with early 
maturing forms it was also found possible to unite high yield with early maturity. 
Many other points were studied, and it is pointed out that since a large number 
of genes are involved in these cottons it is wiser to limit the parental combinations 
as much as possible in producing new varieties by hybridization, and to grow the 
largest possible number of progeny. Back-crossing is also useful for reducing the 
number of segregating types in later generations. 

The Transcaucasian Cotton Research Institute have issued a bulletin des- 
cribing the progress made in the acclimatization of Egyptian cottons ; descriptions, 
illustrations and lint qualities of selected new lines are given. The varieties have 
been divided into six groups based on their maturity periods. Another publica- 
tion from Moscow gives the spinning qualities of a number of the best improved 
varieties grown in the U. S. S. R. Varieties of the Pima type of Lower Egyptian 
cottons have been grown under varying conditions for comparison. Upper 
Egyptian types, including Ashmouni and allied varieties, Uplands and strains with 
medium staple, have also been tested. It has been found that by means of trans- 
plantation it is possible to grow high-quality Egyptian varieties in the region of 
Tashkent, and some selections of Pima can bo spun to 120 counts. Longstapled 
Uplands, however, are superior in yield, and are as good as the Egyptians for 
spinning SO’s and 60's. 

The experiments in vernalization of cotton were attended with much success, 
not only in producing a higher yield under normal conditions, but also, in several 
oases, in increasing lint length. The seed is moistened and then kept at a tempera- 
ture of 25® to 30® C. for varying periods. It was found that the l>est results were 
obtained after ten to fifteen days’ treatment for Navrotskii, fifteen to twenty days 
for Acala 8517, and fifteen days for the Egyptians ; longer periods caused depres- 
sion of germination and shorter periods had no effect. The chief effect of optimum 
treatment seems to be a more rapid completion of the various phases of develop- 
ment rather than any particular acc.cderation of their inception. All the varieties 
vernalized germinated from two to three days earlier than the controls, hut later 
stages showed considerable variation. In the American cottons treatment pro- 
duced a tendency to higher ginning percentage and length of lint, but in the 
ginmng percentage was increased while the lint length was slightly 
decreased. The flowering period was usually from three to four days earlier, 
but in Navrotskii it was as much as thirteen days, and in Ashmouni nine. The 
differences in maturity were often greater, varying from four to fifteen days earlier. 
In all cases the plants treated in the Russian experiments showed an improvement 
over the controls, and it is probable that this method may be of much value in 
growing crops in those regions not naturally fitted for them. Certain caaes of 
failure are attributed to imperfection of technique rather than to any deficiency in 
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the treatment, and different varieties gave widely different reactions ; in some 
cases there were even differences within the varieties themselves. It is pointed 
out that greater knowledge is needed before the best results can be expected. The 
effect of the treatment was considerably greater in 1933 (which was a very bad 
season for cotton-growing in the new regions) than in 1934, when the natural 
conditions were more favourable to normal growth. Vernahzed sowings were 
made on a large scale on collective farms in 1932, 1933 and 1934, with an 
increase from 600 ha.* to 3,000 ha. under cultivation in the three years. The 
average yield increase was from 0-3 to 2*5 centner** per ha. but on one farm 
the yield increase in the treated crops was four times that of the untreated. 

At Tashkent experiments were also made on the photoperiodism (adaptation 
to length of Ught-day) of the cotton plant, subjecting different varieties to daily 
illumination amounting to 6, 9 and 12 hours against the average of 14 hours of the 
controls growing under noruial conditions. Observations showed that cotton is 
essentially a short-day plant, which complicates its successful growth in long-day 
regions, since a reduction of illumination causes early maturity. Different varieties, 
however, show different hereditary reactions corresponding to the position of their 
original (uivironmeiit with regard to the equator, those from equatorial regions 
needing the least light and this effect becoming less and less as their place of origm 
IS further removed from the equator. The general effect of the shortened illumi- 
nation is the production ot sympodial branches at a lower level and consequently 
an earlier production of flowers and bolls. By makmg the necessary comparative 
alterations in the daily amount of light it is possible to synchronize the ffowering 
periods of widely divergent varieties and species, and to make crosses hitherto 
difficult owing to the difference of their flowering seasons in these new regions. 
Crosses have thus been made between Egyptian cottons with low boll weight and 
several South American cottons with very large bolls but of short day and 
perennial habit. 

Witliin our own Empire, work on the improvement of cottons is also steadily 
proceeding, but tins is too well known here to need repetition. 

Beans , — New varieties of JSoya beans have been produced, suitable for con- 
ditions on the Ukraine steppes. Those previously grown proved unsuitable for 
mechanical harvesting owing to the pods occurring too low down on the plants. 
Ot the new strains produced one is equal in yield to the best imported types and is 
early maturing, while another provides superior fodder. In Uruguay, where the 
varieties successtul elsewhere have proved failures, a collection of 233 varieties 
from widely different sources and conditions has provided ten promising tjrpes. 
Selected lines of these have given very high yields, and others have been bred 
which are resistant to drought, which normally has a very adverse effect on 
germinating qualities, both at harvest and sowing. The best of these new lines 
* Hectaie — 2*47 acres. ** Approximately 1 owt. 
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have a protein content of 34 to 39 per cent and oil content of 14 to 20*6 per cent 
with a yield up to 1,000 kg. per ha. 

This wonder plant, the “ staff of life ” in the Orient, which provides meal, 
oil, food for cattle and a fertilizer, has also been successfully introduced into 
England by careful selection of early maturing varieties and their acclimatization 
for several years by Mr. J. L. North. The remarkable properties of the Soya 
bean are not yet appreciated by the British farmer, and a book on the subject has 
recently been written by Miss E. Bowdidge to make its cultivation more popular. 
It is to be hoped that its value may soon be realized and taken advantage of by its 
widespread cultivation. 

Cereals , — Work steadily proceeds all over the world to prodiieo new improved 
forms capable of cultivation under diverse conditions, and to provide each district 
with an ideal variety by hybridizing the highly specialized local cultivated forms 
and species with the high yielding normal types. The new gimera formed by generic 
crosses between wheat and rye, and wheat and Aegiloj^s in Russia and Germany 
have already been described in this Review (lluist, 1032), but recently an even 
more interesting line of investigation has been opeiu^d up in the hybridization of 
wheats with the couch-grass Agropyrunt . This grass is jiercnnial and it is hoped 
thus to produce perennial wheats of extreme hardiness for cultivation under 
adverse conditions. Three species of Agropyrum havc^ been successfully 
used in crosses at Saratov. The first-generation plants are very luxuriant, forming 
up to 150 heads on one plant . They show a pn^ponderaru'c of Agropyrum 
characters, which is to be exjx^cted since Agropyrum is a decaploid witfi 70 chro- 
mosomes (10 sets) while Trilicum imlgare is a hexaploid with 42 chromosomes (0 
sets). The hybrids were all perennial and iully rcisistant to frost, and tlie first 
generation of vulgare crossed with A, dojtgahmi is distinguished by excellent 
fertility, one plant giving as many as 605 grains. Other crosses showed diminishing 
fertility according to the parentage. In the second generation wide segi*('gation 
occurred, but the fertility was higher, the grains being large and vitreous. In 
the third generation many plants showed quite normal fertility, grain being 
mainly of the wheat type. Several of the liybrids sliowed resistance to rust and 
smut, and freedom from shatk^ring, with the addition of various other valuable 
characters, and this new breeding work is obviously of great practical importance. 
It is evident from the results obtained that certain spc'cies of couch-grass have a 
very close affinity with certain wheat 8p(',cies, their distinction apparently lying 
only in their two extra chromosome sets. Thus T, vulgare may be designated 
A “I- B + C and Agropyrum A j B + C + X + Y, other species of both having 
variations. Hence it should not be difficult to fix desirable types in future genera- 
tions, and it is also probable that some fortunate duplications may occur to hasten 
the process. 

The new genus Secaloiriticum (Rye x Wheat) (or Triticale) is already grown 
on a large scale. The most notable achievement of the Russian grain- breeders, 
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however, is probably the distribution of a very large number of improved varieties 
of the chief grain crops (wheat, barley, oats and rye) especially suited for cultiva- 
tion in all the main regions of the Soviet Union, including the arid zones. This 
has been achieved in the north by the production of ultra-early spring wheats and 
new hardy winter varieties. One of the new early oats is also highly resistant to 
drought and rust. The hybrid Avena safim X A, byzantina exceeded the standard 
yield by four times and showed considerable resistance to leaf-rust, and a new rye 
produced by crossing a local form of Detskoje Selo with Rumker also showed a 
great increase. Further improvements are still required, however, especially in 
isease resistance. From a close study of the methods used it may be seen that 
all the desirable new qualities have been introduced by using local varieties in 
crossing, since they possess the essential genes for resistance which are needed by 
the existent varieties. 

The Russian world collection of wheats shows that there are four groups of 
early maturing wheats : (1) Arctic, (2) from continental regions of the sub-tropics, 
(3) from mountain regions, (4) from countries of periodic rain such as China and 
Japan. In other respects, however, these wheats are very dilferent : those from the 
north need little warmth but much light, and those from the south are resistant to 
heat but need little light. By the requisite crossings early maturing forms can be 
raised with varying reactions according to the latitude for which they are required. 

Great improvements have been carried out in India on wheals and barleys so 
that they can now compete in quality with any in the world. At Pusa, types 
resistant to all the three rusts prevalent in India have been produced. In Egypt 
since 1921, work has been carried out with great success in the improvement of 
cereal crops by hybridizations between the native forms and imported varieties. 
In Australia, collections of cereals from all parts of Australia and other countries 
have been made in order to breed types fitted to all the very varied conditions of 
the continent. Three or four hundred valuable new lines have already been iso- 
lated and are undergoing exhaustive trials. All European countries as well aa 
America are working on the same genetical lines, and the work done in cereals 
throughout the world is one of the greatest tributes to the success of modem 
genetics. 

X-ray experiments with wheats show that each variety has its own particular 
reaction. The soft spring wheats give a great variety of mutants, while the 
durum varieties give a larger number of mutants but a limited number of types. 

In China, work is being done in the hybridization of cultivated rice with the 
wild forms. A valuable new variety with vigorous growth, resistant to cold and to 
a high percentage of acidity in the soil, has already been produced. In Japan, 
experiments with X-rays, ultra-violet rays and temperature changes has induced 
all the known mutants of rice and other new ones, and in some cases mutants 
ripened 11 days earlier than the parent. 
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Impina. — The Kaiser Wilhelm Institute have put on the market new alkaloid- 
free lupins which will grow on the most unfavourable light soils and produce 
extraordinary quantities of green fodder. Crosses between bitter and sweet lupins 
showed that absence of alkaloid is a simple recessive. The Russians have also 
done very much in the production of alkaloid-free lupins, having made two and a 
half million analyses in two years. The great advantage of these new lupins is 
their high yield and protein content and their capacity for growing on sandy soils 
where other crops cannot be produced. A common bitter lupin has been 
discovered with 21 per cent oil content against the usual 4 to 6 per cent, and it is 
hoped to combine this new feature with the alkaloid freedom. Disease resistance 
is also being investigated. 

R'ubber , — The Russians have made expeditions also to discover new rubber 
plants suitable for cultivation in their tempc'rate regions. Analyses of 1,048 
species of 316 genera belonging to 95 families have been made, and rubber was found 
in 609 species. Th(^ best results were obtained within the Conipositce family. A 
plant found in the Caucasus, Scorzonera tan-saghjz showed a higher rubber content 
than any plant known, the rubber being of high quality and easy to extract. Its 
unusual capacity for regeneration was also a marked peculiarity of this now species. 

Tobacco , — In Russia, work is constantly proceeding to combine the hardiness 
and adaptations of local varieties with the finer flavour of more desirable varieties. 
Many extremely interesting compound types have been built up containing the 
chromosome complexes of three species of tobacco. Much segregation occurs, 
and desirable new types can be fixed in later generations. These synthesized 
varieties form a valuable reservoir of new and valuable forms, and correspond to 
the similar experiments in cereals. In America several pure-breeding new species 
and varieties have been built up in tliis way, by hybridization followed by chro- 
mosome duplication or segregation. The use of ultra-violet rays was found to 
give rise to conditions of greater fertility in the hybrids, Goodspeed and 
others find that the tobacco plant is a specially good subject for X-ray treatment, 
and several useful mutants have arisen by this means. In one case fourteen differ- 
ent types were obtained from a single X-rayed sex cell ; seven were pure-breeding 
derivative types, the others are not yet constant. 

Much work has also been carried out with such crops as bananas, sugarbeet, 
cacao, coconuts, cofiee, hemp, potatoes and sugar. 

In so short a space it is not possible to deal adequately with any one of the 
many lines of research being pursued, but enough has been mentioned to show how 
very much alive scientific plant- breeding is all over the world. Just as new genes 
are being introduced into existant crops, by the utilization of new species and local 
forms, so other wild species ans being tested and tried out to produce new 
typos of crops. Although the Russians have led the world in the exploitation of 
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world resources, yet there are still untapped reservoirs of wild plants in 
the Soviet Union itself, many of which are promising new sources of 
rubber, fibres, etc. The great forests of South America are still largely unpene- 
trated by man, and one may expect vast stores of vegetable wealth to be had there 
for the seeking. Above all in China there is an unparalleled wealth of species and 
forms, often extremely localized. The intermingling here of tropical and tem- 
perate floras has resulted in the evolution of a vegetation of unequalled richness 
and variety. Our own plant collectors have shown us to some extent the horti- 
cultural treasures which are to be found there, but the great store of economic 
forms is still scarcely touched. Chinese forms are also generally characterized 
by a happy immunity from disease, and many cold-resistant forms of fruits, etc., 
which are at best only half hardy in the case of those now in cultivation, exist in 
the northern mountains and at higher altitudes in the south. Excessively late or 
early forms, wide variations of colour, form, size, flavour, yield, etc., promise an 
almost inexhaustible store of genes for the future. Thus we may look forward to 
a very considerable improvement in all our economic crops, fruits, vegetables, and 
flowers within the next few years with special adaptations to all the diverse en- 
vironments of the various continents. The future of plant breeding is indeed 
bright, and although much labour will be involved it will be more than worth 
while in the usefulness of the results. 
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CALF REARING 


BY 

Dn. J. W. GROENEWALD, 

Research Officer , Onderstepoort 

(Reprinted from Farming in South Africa, Vol. X, No. 114, September 1936) 

When milk produetH are sold, attention should be devoted to every possible 
source of wastage, which tends to lessen the regular monthly income. The rearing 
of calves usually proves costly. Consequently it is necessary that the minimum 
quantities of milk on which a calf can bo reared normally, without in any wray 
impairing its health, should be known. 

A mistake often made in this country is the indiscriminate rearing of every 
calf born. It would be far more profitable to select for rearing only calves which, 
to the owner’s mind, would justify the time and expenditure involved. Those 
calves that have no history in regard to production, or whatever quality is desired, 
iyhould be sold as veal or even destroyed. 

When a calf is hand-reared, there is no reason why it should not thrive and be 
in just as good health as the beef calf, which is allowed to run with its dam and 
suckle whenever it wishes. 

Many farmers are situated in parts of the coimtry where there is excellent 
cattle veld, but no possibility of growing supplementary feed, owing to the low 
rainfall. Where transport facilities exist in such areas, dairy-ranching is generally 
resorted to, with success. It would not be advisable, however, under these condi- 
tions to farm with high -producing cows, as they are liable to milk themselves to 
death. 

Under dairy-ranching conditions, calves are reared in a number of different 
ways. There is alw^ays the temptation to procure as much milk as possible from the 
cows, often with irreparable losses as far as the health and growth of the calves are 
concerned. 

Calves are in some cases allowed to suckle only a little before and after the 
cows are milked. During the day they are grazed in a small paddock. Calves 
reared under such conditions are stunted and thin, as a result of mineral deficiency 
and a possible protein shortage. It w^ould be advisable to supplement these 
deficiencies in the fonn of a lick. The quantity of milk allocated to each calf is 
often regulated by allowing the calf to have one or two quarters of the udder at 
each milking. Although this may be described as a step in the right direction, the 
calf is practically certain to receive an inadequate milk supply. The reason for 

( 75 ) 
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thi« statement will be appreciated when one considers the fact that many cows on 
dairy ranches only produce about one gallon of milk daily, a quantity necessary 
for a two- weeks -old calf. 

# 

In order, therefore, that the calf may have a good start in life, it seems advis- 
able to milk only once a day. Oreatest success in the raising of calves is attained 
where the calves are separated from their dams in the evening, and the cows are 
milked the following morning. During the day, the calves should be allowed to 
run with the cows in the veld. »Small calves are capable of walking for remarkably 
long distances , in fact, herd boys usually find it difficult to manage a herd of cows 
with their calves. For these reasons, and transport conditions, some dairymen 
prefer to milk in the evenings the calves being shut up in the kraal during the day. 
It must be pointed out, however, that calves which run with the cows during the 
day will learn to graze the natural veld at an early age. 

Calves should be adequately supplied with fresh clean water at all times. 

Under dairy-ranching conditions, calves should be supplied with phosphatic 
supplements at an early age. These animals do not receive the quantity of milk 
and additional concentrate supplements usually fed where calves are hand-reared. 
Phosphorus may be supplied, either in the form of licks or dosed daily to the 
animals. The daily quantities to be dosed are bone meal 3 ounces, or degelatinized 
none flour 2 ounces, or di- calcium phosphate 1 ounce, to be put on the back of the 
tongue with a spoon. The two last-named substances should be moistened with 
water before being administered. Licks are mixed in the following proportions 
by weight : 3 parts of bone meal and 1 part of salt, or, 2 parts of degelatinized bone 
flour and 1 part of salt, or, 2 parts of degelatinized bone flour and 1 part of salt, 
or, 1 part of di- calcium phosphate and 1 part of salt. 

When di- calcium phosphate is used, a guarantee should be obtained froip the 
seller, giving the fluorine content of the substance. If the fluorine content of 
di-calcium phosphate exceeds 0*5 per cent, it may prove harmful to animals. 

The present high standards of maximum milk production have created a cow 
giving quantities of rich milk much in excess of the normal requirements of the calf. 
It would therefore be unwise, from a health point of view, to allow a calf from such 
a cow to gorge itself with mUk. The digestive system of the young calf is very 
sensitive to changes of diet, quantities of feed, dirt and changes of temperature. 
Hence it is at all times necessary to be absolutely punctual and very precise in the 
matter of feeding. {Strict adherence to the factors just mentioned will ensure a 
happy ‘ flashy ’ calf, whose unstunted growth will soon repay the extra attention 
vouchsafed to it.s feeding and management. 

In urban areas whole milk is generally retailed, the result being that there is 
no skim milk available for calf rearing. In some instances such dairymen resort 
to nurse- cows, with success. 
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It is desirable that the cow should be in a good physical condition prior to 
calving, in order to ensure a healthy calf. The cow should be dried off 6 to 8 
weeks before the time of calving. During this ‘ dry ’ period she should receive a 
good, fairly nutritious and laxative ration. The nutritive requirements of the 
foetus for the greater part of the gestation period are naturally small, yet it is 
necessary to supply the cow with an adequate supply of feed to build a well-deve- 
loped calf. Failure to give a good cow the needed rest results in her having to 
start the next lactation on too low a plane of condition. The feeding problem of a 
cow that is due to calve is practically solved where she has access to good grazing. 
If the cow is low in condition, she should receive, in addition to pasture, 4 or 5 lb. 
of grain daily. A good grain mixture may be made from equal parts of maize meal, 
wheat bran and ground oats. If no grazing is available, it is essential to supply 
the cow with sojue silage or green feed, in order to provide a laxative ration. About 
a week before calving, tlie grain ration may be reduced or completely withdrawn. 
A few feeds before calving may consist of a wet mash of equal parts of ground oats 
and bran, mixed with warm water. Every effort must be made to keep the cow 
from becoming consti23ated, as this increases the possibility of difficulty at calving. 

Exercise for the dry cow is essential. A 2-gallon (16 to 20 lb.) cow should not 
take longer than 2 weeks to dry off’. A good plan is to keep such a cow in the byre ; 
if she is accustomed to graze, cut oft her grain ration and give hay only. Milk 
only once daily for the first four days, then relieve the udder every other day for 
a period of about a week. It is wise in this connection to be cartdul, but not 
unduly alarmed. Unless the udder has some defect, no harm will result. When 
the udder is dry and in a good pliable condition, feeding may be resumed. 

Care of the calf 

Provision should be made for the calf to be born in sanitary quarters. The 
pen must bo clean, hght, well ventilated and comfortable. In order to avoid 
infection by any of the calf diseases, the pen should be cleaned and lime and dip 
used on the floor, as well as clean straw put down for bedding. It is advisable to 
allow the cow to occupy the calving pen for a few days prior to calving. Weather 
conditions generally favour outdoor calving in tliis country. This is desirable, 
provided that the cow calves in a clean grassy paddock. During the ordeal of 
calving, careful and prompt attention may be necessary. Experience enables one 
to gauge fairly closely when the calf will enme. The i^ronouneed loosening of the 
vulva and the ‘ falling away ’ on either side of the tail setting form a fairly reliable 
indication that calving is near. Another reliable guide is the filling and distention 
of the teats. During calving, the cow should be disturbed as little as possible. 
A cow should calve down within an hour of onset of parturition. 
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If the oow has calved normally, she wiU immediately lick her calf. This 
act assists in dr 3 dng the calf and starting respiration, and also helps blood 
circulation. Should foetal membranes cover the nostrils, these must be removed 
promptly. It is always desirable immediately after birth to wash and disinfect 
the navel of the new-born calf with a disinfectant such as tincture of iodine or 
carbolic acid. 

A strong calf will usually attempt to rise in about 16 or 20 minutes, and will be 
nursing within about half an hour. If after an hour the calf has not had a drink, 
it may be advisable to assist it by holding it up to the cow’s udder. It is essential 
that the calf gets the first milk or colostrum, which has special laxative properties 
as well as additional qualities which are necessary to starting the new-born calf on 
its career. Colostrum, for instance, has the property of providing the calf with 
certain anti-bodies wliich fortify the animal against the many infections liable to 
occur at this delicate age. Occasionally, when the calf fails to receive the first milk 
or colostrum from its dam, the meconium is retained because the bowels remain 
inactive. In this case a teaspoonful of castor oil may be given at frequent intervals 
until there is a movement of the bowels. 

Teaching the calf to drink 

A good practice is to allow the calf to remain with its dam for one or two 
days. If the udder is much inflamed the frequent sucking by a calf is desirable. 
If let together longer, both the cow and the calf will be more disturbed when they 
are finally separated. Most calves will learn to drink in a few minutes, especially 
if they are hungry. The best method is to allow the calf to suckle one’s fingers, 
when the hand can gradually be lowered into the bucket and submerged in the milk 
sufficiently deep to allow a little of the milk to be taken by the calf. The fingers 
can then be withdrawn gradually so as not to arouse suspicion. One lesson may 
suffice, but if it does not, the procedure must be repeated until the calf will drink 
from the bucket on its own. Here success comes only with patience. 

The whole-milk period 

As already mentioned, the hand-rearing of calves is in the best interests of 
both calf and dairyman, yet it is not always an easy task, and is perhaps most con- 
scientiously carried out by older men. Some dairymen are inclined to favour the 
use of nurse-cows. This method of raising calves has its possibilities, provided 
cows of a suitable type are procurable, and that the number of calves allotted to 
each cow is such that they all get sufficient milk. For instance, one quarter of an 
old cow producing 4 gallons of milk daily could be given to each of four calves. 
This question must, however, be left entirely to the discretion of the farmer. 

It is naturally desirable, for economic reasons, to have the whole-milk period 
as short as possible. Nevertheless, best results are always procured when condi- 
tions approximate to those of Nature. It has been shown that a 3 to 6 per cent 
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butterfat in milk facilitates an easier and more desirable passage through the diges« 
tive tract than does skim milk. 

When the calf is taken away from its dam, it should not be overfed. There 
is generally more risk in overfeeding at this stage than there is in underfeeding. 
A useful rule is to give the calf approximately 1 lb. of milk daily for every 10 lb. 
of calf weight. 

The birth weights of calves are approximately as follows : Ayrshire, 66 lb. ; 
Guernsey, 64 lb, ; Friesland, 94 lb. ; Jersey, 54 lb. Calves of all mixed breeds may 
as a rule be taken to weigh approximately 70 lb. at birth. 

A Jersey calf weighing 54 lb. would, therefore, be given about 6*6 or, for ease, 

6 lb. of milk per day, whereas the 04 lb. Friesland may get as much as 10 lb. The 
milk must be fed at about body heat. Best results are obtained when calves are 
fed 3 times a day at this stage. The general practice among many dairymen is to 
feed twice daily from the outset. It is necessary that feed buckets should be 
scalded and kept in a clean place after feeding. Irregularities such as unhygienic 
utensils may result in dirty and sour milk, which in turn is a certain cause of 
scours. 

In ordinary circumstances the whole-milk period lasts for 3 weeks. The 
iiKTease in milk fed from the first day is about ^ lb. every second day, until the calf 
is 3 weeks old. 

The skim milk period 

W^hen a calf has been on whole milk for 3 weeks, skim milk is substituted for 
the whole milk. The change from whole milk to skim milk should take place 
gradually. The procedure usually adopted is to replace 1 lb. of whole milk by 
1 lb. of skim milk daily until, after a week or ten days, the calf is entirely on skim 
milk. As a rule calves are fed skim milk until they reach the age of 6 months. 
Buttermilk or whey may to some extent take the place of skim milk. Both these 
feeds are, however, often stored in dirty containers. 

It must be borne in mind that these substances are derived from mixed 
milks at creameries, and are liable to be infected with fubetcular bacilli or other 
pathogenic organisms. Buttermilk is further unreliable in that it often contains 
excessive amounts of wash water. Whey, on the other hand, lacks the protein 
which is present in buttermilk or skim milk. When whey is used, success can be 
obtained only by inducing the calves to take a protein supplement, in the form 
of a grain mixture. The following grain mixture may be fed along with whey and 
a legume hay ; 3 parts of ground maize and 3 parts of linseed-oil meal. Dried 
skim milk is expensive in this country, but where it is obtainable it is mixed with 
water, and fed. One part of dried skim milk is added to 9 parts of water, and is 
then equal to 10 parts of ordinary skim milk. 

When skim jnilk forms the major feed, Table I may be used as a guide. 
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Ago of calf 

Whole 

milk 

(lb.) 

Skim 

milk 

(lb.) 

Grain 

(lb.) 

Hay 

(lb.) 

1 to 2 days 

“V^ith dam 

. . 


. , 

2 to 14 days 

6 to 10 




2 to 3 weeks ..... 

10 to !♦ 

1 to 10* 

i 

Free 

access 

3 to 4 weeks ..... 


10 

j 


4 to 6 weeks ..... 


11 

i 

n 

6 to 6 weeks ..... 

* • 

12 

1 


6 to 8 weeks ..... 


13 

1 

i* 

8 to 12 weeks ..... 


14 

2 

») 

12 to 24 weeks 

1 

! 

16 

* 1 

tf 


♦ In the first case the whole milk is gradually decreased, while the skim milk is 
increased accordingly. Where dairy farming is practised successfully a milk scale 
becomes an essential. On the farm a gallon is taken to represent ten lbs. 


Where only a limited quantity ok whole milk is available 

• 

It frequently happens that calves have to be reared on a limited quantity of 
whole milk, because no skim milk is available. In this case it should be 
remembered that the secret of success lies in giving the calves a good start on whole 
milk. At the same time, they should receive every possible encouragement to eat 
grain and hay. The whole-milk requirements of calves reared in this manner, 
according to Mr. C. A. Murray, Matopos School of Agriculture, Southern Rhodesia* 
are given in Table II. 

Another method of raising calves on a minimum c|uantity of whole milk is to 
give a milk substitute. No such substitute can, however, take the place of milk 
with entire satisfaction. The calf meals or gruels are not as easily digested as milk^ 
with the result that digestive disturbances are more common. A simple gruel 
may be mixed, in equal parts by weight, as follows ; — 

ILinseed meal, blood meal, and pollards. 
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Table II 


Raising calves on a limited quantity oj whole milk 


Period in days 

Period in 
weeks 

Whole milk 
per calf daily 

1st day with dam ^ . 



2nd day, dam’s milk 

. . 

4 pints 

3rd to 7th days, dam’s milk ..... 

• • 

6 ,, 


2nd week 

8 M 


3rd „ 

10 „ 


4th „ 

10 „ 


5th „ 

12 „ 


6th „ 

10 „ 


7th „ 

8 „ 


8th „ 

0 „ 


9th „ 

4 „ 


10th „ 

2 „ 


One part of the above gruel mixture is mixed with 8 parts of water, and 
brought to the boil. The gruel is then allowed to cool, but should always be fed 
at body heat. Where gruel is used as the major feed, calves may bo fed as shown 
in Table III. 

Table III 


Feeding gruel to calves 


Age of calf 



Milk 

(lb.) 

Gruel 

(lb.) 

Grain 

(lb.) 

Hay 

(lb.) 

1 to 2 days 





With dam 




2 to 14 days 





10 

. . 

, , 


2 to 3 weeks 





9 

1 


• • 

3 to 4 weeks 





9 

3 

i 

Free 

access 

4 to 6 weeks 




i 

6 

6 

i 


6 to 8 weeks 




# 


12 

i 

ff 

8 to 12 weeks 




• 


14 

1 


12 to 16 weeks 






14 

2 


16 to 20 weeks 



• 


• • 


4 

ff 


The feeding of gbain and hay 

There is considerable doubt as to the desirability of allowing a calf roughage 
at too early an age. Calves will bo seen to nibble at feeds when they are only a 
few days old. A few handfuls of grain and a little hay may be given in order to 
induce them to eat. At 3 weeks, calves will consume approximately the quantities 

L 2 
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given in the accompanying tables. These are only approximate guides, and should 
be followed with discretion. Calves should be fed so that their mangers are 
always clean. They relish whole grain, whole maize or oats may be given. It 
may also be desirable to feed bran or oilmeal, but never feed cotton-seed meal to 
calves. A mixture that has given excellent results is : 3 parts of ground maize, 
3 parts of crushed oats, 1 part of bran, and 1 part of linseed oil meal. This grain 
mixture may be modified to some extent, with equally satisfactory results. The 
main thing is to watch for digestive disturbances. If these occur, the grain mixture 
will either have to be cut down or changed. Perhaps all that will be necessary is 
to give less lucerne hay. Bran and oilmeal are desirable on account of their 
added phosphorus and protein content, as well as laxative eifect. 

Feeders differ as to the desirability of silage for young calves. There is, how- 
ever, no danger as long as calves consume all the silage before them. Danger of 
scours occurs only when silage has been allowed to accumulate in the mangers, or 
when it is mouldy. When calves are properly fed, there is no need for them to 
be let out to pasture. Pasturing calves before they have reached 6 months of ag(j 
tends to make them paunchy. 

Calves should always have free access to fresh clean water. An abundant 
milk supply does not make up for the w^ater that a calf requires. 

If calves are reared along the lines prescribed above until they are 6 months 
old, no mineral supplement will be necessary. Serious consequences may be 
exj)ected should a nutritional deficiency occur during the first six months of a 
calf's life. The ration should be such that the calves will make at least normal 
growth for the breed, which according to the Missouri Research Station, is given 
in Table IV. 


Table IV 

Normal weight and height at withers of females 


Age (months) 

Frieslands 

Jerseys 

Ayrshires 

Height 

(inches) 

W eight 
(lb.) 

Height 

(inches) 

W’^ight 

(lb.) 

Height 

(inches) 

eight 

(lb.) 

Birth 

28.3 

90 

26.0 

66 

, . 

69 

1 . 

30.2 

121 

27.7 

76 

27.6 

90 

2 . 

32.3 

167 

29.4 

106 

29.6 

128 

8 . 

34.2 

200 

31.2 

140 

31.2 

170 

4 • 

36.2 

249 

32.9 

174 

33.1 

218 

6 . 

38.0 

302 

36.1 

222 

35.1 

264 

6 . 

39.7 

349 

36.9 

260 

36.4 

286 

7 . 

40.9 

389 

38.1 

302 

37.3 

304 

8 . 

42.2 

426 

39.3 

340 

38.5 

336 
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Frieslands 

Jerseys. 

Ayrshires 

Age 

(months) 

Height 

(inches) 

Weight 

(lb-) 

Height 

(inches) 

Weight 

(lb-) 

Hei^t 

(inches) 

Weight 

(lb) 

9 . 


42.9 

466 

40.5 

376 

39.0 

366 

10 . 


43.8 

601 

41.3 

407 

39.6 

406 

11 . 


44.3 

629 

41.9 

432 

40.1 

427 

12 . 


44.8 

658 

42.6 

466 

40.7 

466 

13 . 


46.6 

574 

43.3 

480 

41.3 

485 

14 . 


46.2 

596 

43.8 

603 

42.0 

633 

15 . 


46.8 

612 

44.4 

620 

42.4 

647 

16 . 


47.4 

643 

44.6 

633 

42.7 

660 

17 . 


47.7 

660 

46.1 

553 

43.1 

679 

18 . 


47.9 

686 

45.6 

572 

43.7 

604 

19 . 


48.3 

716 

46.0 

698 

44.2 

627 

20 . 


48.7 

746 

46.3 

621 

44.6 

661 

21 . 


48.9 

774 

46.6 

649 

44.9 

679 

22 . 


49.2 

796 

46.8 

668 

46.4 

707 

23 . 


49.5 

824 

47.2 

689 

46.6 

733 

24 . 

• 

49.8 

841 

47.4 

716 

46.9 

759 


Common c^lf tjioi hles 

When calves have had their milk feed, they will invariably start suckling each 
other. This vice often becomes serious, for not only is hair swallowed, but udders, 
navels and scrotums may be damaged. A good plan is to feed the grain mixture 
after the calves have finished their milk. Cheap but efiective wooden stanchions 
are often employed to prevent this vice, and make the feeding of calves safe and 
easy. These are made by Ijolting uprights, 6 inches apart, to a horizontal beam 
placed along the ground. A second horizontal beam, about 4 feet high, completes 
the stanchion, every second upright being left loose on the upper beam, so that 
it acts scissors -like, and the head of the calf may easily be secured. 

More calves are stunted because of common scours than through insufficiency 
of feed. This defect is liable to occur under the best feeding conditions. The most 
frequent cause of common scours is overfeeding. Hence it is always essential to 
reduce the feed. Good results have been obtained by reducing the milk feed to 
half the daily supply. Water is then added to the milk, making the feed up to 
1 part of milk and 1 part of water. The calf may be fed on water and milk until 
improvement is noticed. The quantity of water is then gradually diminished 
and substituted by milk, until the calf is on its regular quantity of milk. The 
usual method of treating calves that have common scours, is to give them a dose 
of 1 to 3 ounces of castor oil. A tablespoon of lime water may also ho added to 
each quart of milk. 
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Flies often abound in calf pens and where calves are fed. Many fly repellants 
may be used, but greatest success is usually attained by applying preventive 
measures. Flies hatch in wet and damp places, or in the droppings of animals. 
The best method of dealing with flies is, therefore, to keep the surroundings clean 
and dry. 

Management of the young heifer 

Calves are generally weaned at six months of age. At this stage the bull 
calves should be separated from the heifer ones, in case accidental breeding may 
take place. There is an erroneous idea among many stockmen that calves may 
be allowed to fend for themselves after they have been weaned . Although it would 
be a mistake to pamper young animals they must not be allowed to become stunted. 
Young stock of about 9 months of age will take 15 to 20 lb. of green feed or silage 
each per day, and 10 lb. of roughage, such as hay. The best hay in this country 
is lucerne hay. As long as green feed and roughage exist, there is no need for 
grain concentrates to be fed. When no pasture or hay is available, a grain supple- 
ment should be given. One of the simplest concentrate mixtures in equal parts 
by weight, which is often used with success, is wheat bran and maize meal. This 
mixture, supplied at the rate of 2 to 5 Ib. j)er animal daily, will be sufficient. 

W^HEN TO BREED HEIFERS 

There is often a tendency to breed heifers early, in order to hasten the long 
period of unproductivity. Animals should, however, be allowed to grow out pro- 
perly before being bred from. Frieslands and Ayrshires may be served at from 
18 to 20 months of age, and Guernseys and Jerseys at from 15 to 18 months. The 
ages given serve only as a rough guide, service depending upon the development 
of the heifer. 



THE USES OF COTTON SEED 


BY 

JOHN A. TODD. M.A., B.L. 


(Reprinted from The Empire Cotton Growing RevieWt Vol. XII, No. 4, October 1935) 

Much has been written in recent years about the close connection between 
the price of cotton and the tendency of the growers throughout the world, especial- 
ly in America, to reduce or increase the area under cotton according to the actual 
cash return they receive for the crop. In such calculations, however, it must 
be remembered that the price received for the cotton seed is also a factor in the 
economic yield of the crop, and sometimes a more important factor than is generally 
realized. In America a waggon load of 1,600 lb. of seed cotton produces appro- 
ximately a 600-lb, bale of cotton lint and 1,000 lb. of cotton seed, but it will be 
seen from the following table that the proportions of the total cash return to 
the planter which come from the lint and the seed respectively have, to take 
only recent years, varied very greatly. 

Table I 

Estimated prices received by growers for cotton lint and seed 


— 

Prices 

♦Total prices received 

Cotton 
(Cent? 
per lb.) 

Seed 
$ (per 
ton) 

Cot ton 
(*) 

Seed 

(*) 

Total 

(*) 

Seed 
per cent 
of total 

May 15. 

1930 .... 

14-5 

30-61 

29-00 

6-12 

35-12 

17-4 

Do. 

1931 .... 

8-8 

22-32 

17-60 

4-46 

22-06 

20-2 

Do. 

1932 

5-2 

9-66 

10-40 

1 1-93 

12-33 1 

15-7 

Do. 

1933 .... 

8 2 

12-00 

16-40 

2-40 

18-80 1 

12-8 

Do. 

1934 .... 

110 

22-23 

22-00 

4-45 

26-45 ! 

16-8 

Do. 

1935 .... 

12-0 

1 39-36 

24-00 

7-87 

31-87 1 

1 

24-7 


Thus in the 1934-35 season the drought in America produced a great short- 
age, not only in the cotton crop, but also in the supply of hogs (depending on 
the corn crop, which suffered even worse than cotton) and therefore of lard, as 
well as in other vegetable oil seeds, with the result that the price of cotton seed 
shot up to levels that have not been seen for many years. 


♦ Based on a yield of 200 lb. of lint per acre and 400 lb. of seed* 

( 86 ) 
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The reason why the prices of cotton and cotton seed move almost entirely 
independently of each other lies in the fact that the uses of cotton seed bring 
it into a world market in which cotton seed plays a relatively small part, and 
its price is therefore affected largely by the supply of all the other commodities 
which enter into that market. It should therefore be of interest to cotton growers 
to have some idea of what these other commodities are and how they compete 
with cotton seed. 

The development of the cotton seed trade, with the extraordinary variety 
of uses to which it is now put, is one of the romances of modem industry. At 
first the seed was regarded in many countries almost as a nuisance which cost 
money to get rid of, unless it could be used as manure or sometimes as fuel. Before 
the War it had become one of the stock illustrations of the utilisation of by-pro- 
ducts ; now it is an industry in itself, with a turnover worth probably £50,000,000** 
per annum, and its products are the raw material of a hundred trades, from cattle- 
rearing to soap-making, edible oils and artificial silk. 

The general outline of the processes of manufacture must first be described. 
Its nature depends in the first place on the character of the seed. American 
Upland seed and other similar varieties are what are known as “ white ’’ or 
** fuzzy owing to the short lint or fuzz with which the whole seed is coated, 
and which is not removed by the process of ginning. Egyptian and Sea Island 
seeds, on the other hand, are ** black ’’ or “ clean ” seeds, having no short lint 
or fuzz except occasionally a small tuft of short green lint on the pointed end 
of the seed. In America, therefore, it has always been customary to put the 
seed through what practically amounts to a second ginning process called “ de- 
linting and the short lint thus obtained is what is known as “ linters These 
used to be regarded as of comparatively small commercial value, being fit only 
for such purposes as gun-cotton or blotting-paper, or for mixing with waste cotton 
in spinning low-count yams ; but they constitute quite a considerable propor- 
tion of the American crop — say, 1,000,000 bales — and it is a curious fact that the 
amount of the linters crop does not vary in proportion to the lint crop. On 
the average of the last ten years, however, the linters crop was about per 
cent of the whole crop. A similar process has for many years been applied to 
Indian cotton seed or Bombay seed, as it is generally called in European markets, 
as well as to Chinese, Russian, Brazilian and African cotton seed. Even after 
delinting, however, the greater part of the short fuzz still remains on the seed. 
Since the War an important new use for linters has been as the raw material of 
artificial silk, though this use has not yet been fully developed in England owing 
to the high cost of securing the necessary cleanliness or cellulose purity of the 

** The world’s cotton crops now amount to about 26 million bales of 600 lb. Every bale 
of cotton lint represents roughly 1,000 lb. of seed, so that the total cotton seed crop must be 
about 12 million tons, with an average value of, say, £4 per ton. The value of the finished 
product* is of course much larger. 
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product. The best liiiteres are now worth rather more than half the price of 
American Middling cotton, but lower grades go to much smaller prices. 

The next process in the case of American seed is decortication, which consists 
practically of cutting or cracking the seed so as to separate the kernel from the 
husk, with the fuzz which still adheres to it. In Egypt and in Europe (except 
where seeds of the American type are handled) the whole seed is crushed without 
separating husk and kernel, and Bombay seed is treated in the same way as 
Egyptian. In China, where cottonseed crushing began only about 1910, the 
American methods are followed, and the same apj)ljes generally to the Russian 
crop, most of which is now of the American typo of seed. 

The meal or crushed kernel, or the whole seed crushed, as the case may be, 
is then heated by steam in an enormous kettle, after which it is put into bags 
or wrapped in cloths in an oblong shape ; it is then pressed in hydraulic presses 
of great power, thus extracting the oil and at the same time giving to the re- 
mainder the peculiar form in wliich it is so well known as cake for cattle-feed ng 
purposes. There is now an alternative method, known as the Expeller process, 
of extracting the oil from the crushed seed by forcing it through a tapered 
cylinder by the action of a heavy rotating screw. In this machine the residue 
or cake is tlirown out in a broken condition, and is known as ExpeUer cake. 

The crude oil from the presses is refined by various processes, chiefly based 
on the use of caustic soda, and is used either as edible oil or for soap-making, 
according to its (piality. In the case of Egyptian oils made from undecorticated 
seed, a small cpiantity of dark resinous matter exudes from the husk in the crush- 
ing process, which darkens the colour of the oil and gives it a pecuHar flavoim. 
To remedy this it is necessary to use stronger chemicals in refining the oil, but 
until the discovery of the deodorizaiioii process about 1910 it was never possible 
to eliminate the fK'culiar flavour entirely, and this seriously handicapped the 
use of these oils for edible purpose's. 

The black grease or refuse of the oil-reflning process goes tlirough various 
further processes, by which still other by-products, such as glycerine and white 
candle grease, are taken from it. The residue is at last reduceU to the consis- 
tency of pitch, and in this form it is spread upon brown paper with a thin layer 
of coarse cotton fibre on its surface, thus forming the familiar waterj)roofed wrap- 
ping paper in which many forms of textile and other goods are packed, especially 
for export. This pitch is now also used for insulating covered electric wires. 
There is also another refining process by wliich a cheap form of soap (useful for 
textile purposes) is produced directly. 

In view of the predominance of the American crop in the world’s cotton 
supply, American cotton seed still supplies the bulk of the cottonseed oil trade. 
It is chiefly manufactured in the United States, and is largely consumed in that 
country, as well as being exported to all parts of the world in normal seasons. 
A (KMisiderable quantity of cottonseed meal is also exported, but the cake is mostly 

M 
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consumed in the United States. The Egyptian crop is partly crushed in Egypt, 
though the greater proportion of it is exported in the form of seed to European 
ports. Some of the Bombay crop is also exported, chiefly to the United King- 
dom. France and Germany used to take a considerable share of the Egyptian 
crop, but since the War England has taken the lion’s share, and since 1931 the 
Continent’s share has been very small. 

The English cotton seed industry is centred in Hull, Liverpool and London, 
with a considerable trade also in Glasgow, Leith and Bristol. It used to be con- 
fined practically to Egyptian and Bombay seed, Egyptian being more than half 
of the total, but in recent years increasing quantities of Empire seed from East 
and West Africa and also of Brazilian white seed have been coming to the United 
Kingdom. Egyptian black seed, however, still forms the bulk of the U. K. trade. 
The finished products must, of course, face the competition of those of the American 
industry. 

In discussing the relative value of different oil seeds it is necessary to keep 
in view the two main products of the seed— namely, oil and cake. Thus, as 
regards the quality of the oil produced, the American method was superior for 
the production of high-class oils ; the removal of the husk or shell by decorti- 
cation and the use of the crushed kernels alone for the production of oil produced 
a finer quality of oil than could be obtained by crushing the whole seed. Accord- 
ingly the standard grade of American sweet oil, known as “ Prime Summer 
Yellow ”, used to represent the highest quality among the world’s cottonseed 
oils, while the Egyptian came next and Bombay last. The application of the 
American method of decortication to other varieties of white seed in England 
has, however, produced oils quite equal to the American. 

The market for cottonseed oil is highly complex or composite, alike from 
the side of supply and of demand. Cottonseed oil enters into two forme^y dis- 
tinct markets which may be generalised as edible oils and soap fats, and in each 
of these fields it had competitors iimumerable. Thus, as edible oil, it had to 
find its place in a long list containing all the animal fats, lard, and even butter 
itself, as well as all the other edible vegetable oils, especially olive oil. In this 
branch of the market American cottonseed oil, until before the War, stood al- 
most alone. Egyptian oil, owing to the peculiar flavour above referred to, was 
so far behind the American as to be hardly a competitor at all, while Bombay 
cottonseed oil was not regarded as possible for edible purposes. Bombay oil, 
along with a number of other vegetable oils such as those obtained from linseed, 
maize, soya beans, rubber seed, copra, cocoanut, palm oil, sunflower and many 
others, the very names of which are hardly known to the average layman, had 
their places at various points in the supply of vegetable oils ; they were mainly 
used in the soap and candle trades and other manufactures, where also until then 
Egyptian cottonseed oil foimd its chief demand. In this trade the vegetable 
oils had to compete with tallow, whale oil, and other low-grade animal fats, the 
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better qualities of which came into the more profitable market for edible pro* 
ducts. Linseed oil had, of course, its own special market for paint mixing, and 
in this it had practically no competitor, though laterly soya bean oil bad been 
tried for this purpose with some success. Mineral oils such as petroleum are, 
of course, an entirely separate branch of the oil trade. 

Conditions, however, have altered very materially since about 1910 in all 
trades into which cottonseed oil enters, and the relative position of the different 
products has been entirely changed. It is impossible to enter into these changes 
here in detail, but on the whole they have been in the direction of improved methods 
of dealing with what were formerly the lower-grade oils from the edible point 
of view, such as Egyptian and Bombay. In 1910, owing to the failure of the 
usual supply of edible oils and fats, such as olive oil, American cotton seed and 
American hog lard, a great deal of attention was devoted to discovering improved 
methods of handling these crops especially the Egyptian so as to improve the 
quality of the product from the edible point of view. It must be remembered 
that the chief use of oil for culinary purposes in England is not as oil-butter, the 
most expensive form of animal fat, has always taken in England the place filled 
by oil in Europe — but in some composite or made-up form, such as lard, margarine, 
etc. Until 1910 the makers of these goods preferred either animal fats or the 
finer American sweet oil. But in 1909 there was an extraordinary combination 
of disastrous shortages in almost every branch of the supply of edible oils and 
fats, with the result that the consumers were forced to turn their attention to 
other sources of supply and particularly to Egyptian oil. The result was a marked 
change in the position of cottonseed oil in the English markets. It was no longer 
merely a soap fit, but also an edible oil (as it had always been in Egypt) and 
therefore able to command a higher price, which was still further augmented 
by the general high level of prices of aU edible oils. In 1911, however, the enor- 
mous American crop entirely reversed the conditions, and the value of Egyptian 
oil returned to something like its former relative position, while the lower price 
of American oil again made it available for soap-making. 

In the same way, but to a more marked degree, Bombay oil had before the 
War been looked upon in England as quite impossible for edible purposes, but 
in modern industry it is not safe to say that anything is impossible, and by about 
1910 oil-refiners had succeeded in producing quite satisfactory edible oils from 
Bombay seed. 

Many other oils have passed through a similar phase. Thus, copra and 
pahnkemel oil were found adaptable (under pressure of unusual demand) for 
certain edible purposes, especially margarine, and even soya bean oil, which at 
first was classed as only fit for soap-making, soon proved a useful substitute for 
Ijnseed oil, and wgs then, by still further refining, made into good salad oil. 

vZ 
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Again, about 1912 a new process of deodorizing oils produced almost a re- 
volution in the supply both of soap fats and edible oils. This process, first intro- 
duced in America, consisted in blowing superheated steam through the oil, thus 
removing all objectionable flavours and making it possible to extend enormously 
the possible sources of supply of edible oil. 

Again, a new hardening process was still more of a revolution. The original 
patent was taken out early in the century, but it was not until about 1911 that it 
became possible to apply the new method commercially. Broadly, the whole 
group of oils or fats used to be divided into two sections — soft or liquid oils, and 
hard or solid oils. Linseed, cotton, rape, whale oil, etc., belonged to the first 
group ; cocoanut and palm oil, etc., to the second group. There was formerly a 
difference of nearly £10 per ton between the soft oils and the hard oils in favour 
of the latter, owing to the fact that a certain proportion of hard oil had to be 
used in the manufacture of margarine and soap in order to produce a firm pro- 
duct, The new invention was based on the discovery that by the removal of 
certain constituents soft oils could be converted into a hard stearine. Thus, 
linseed oil, whale oil and cottonseed oil, when treated by this new process, be- 
came harder and more solid than even tallow. The cost of the process is now 
about £6 per ton. The result was to draw the two groups closer together in value, 
because of the readiness with which the one could now be substituted for the 
other. The effect of such a revolution as this was not to increase the available 
quantity of fats and oils for the world’s consumption, but rather to change the 
course of markets from one industry to another. As far as cottonseed oil is con- 
cerned, the result was that the whole output became available for edible pur- 
poses in the form of hard fat, but a further supply of that or some other material 
was needed to meet the requirements of the soap trade. 

Another important development in the last ten years is the large increase 
in the world’s production of whale oil, which in one year (1931) reached the^enor- 
mous totai of 3,689,631 barrels (of which six go to a ton) as against about 750,000 
barrels before the War. This was, of course, entirely excluded from use as edible 
oil until the development of the new processes above referred to, but these have 
completely altered its position. The fact is that the distinctions between edible 
oils and soap fats and between soft oils and hard fats now hardly exist, and al- 
most any oil or fat can be made available for almost any purpose. 

Table II summarizes the world’s production of the various oils, animal and 
vegetable, and indicates the relative importance of each source. 

A word may be added as to the relative values of other varieties of cotton 
seed, especially Empire, compared with American. It is difficult to get compar- 
able figures because no quotations are available in England of American cotton 
seed ; but against the recent price of about $40 per ton in America the following 
quotations of diflerent varieties in this country may be noted : Egyptian (black) 
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about. £6 Bs, per ton and “ White sorts ” about £4 to £4 Bs. But the real diffl- 
oiUty is in comparing the prices actually received by the growers, for this in. 
volves not merely the prices of the different kinds of seed when they reach a 
world market, but the cost of getting the seed from the grower to that market, 
and of cource, with a commodity like cotton seed, of which the bulk is very 
great in'proportion to its value, this cost is extremely high. In Uganda, for exam- 
ple, cotton seed was almost unsaleable in 1933-34 because the cost of the long rail- 
way haul to the port and thence by sea to England was almost more than the very 
low price which such seed was fetching in England at that time. In 1934-36, 
however, owing to the scarcity above referred to and the better prices obtainable 
for all classes of seed, the growers were able to secure a price of about 26«. per 
ton. That, of course, comjiares very badly with the J40 paid to the grower in 
America, but the difference is largely duo to the fact that in the American Cotton 
Belt the market for the seed is at the growers’ very door, for seed-crushing 
plants are scattered all over the Belt. The difficulties of setting up similar plants 
in the comparatively small areas of the Empire cotton fields are almost 
insuperable. 


Table II 

World’s prodvcHon of vegetable oils and fats 


(From Messrs. Frank Fehr and Company’s Annual Review) 



1920 

i 

1930 

1931 

1 1932 

( 

1933 

! 1934 


Tons 

Tons 

Tons 

! Tons 

Tons 

j 

Tons 

Olive oil . 

1,007,000 

600,000 

739,000 

810,000 

761,000 

813,000 

Cocoanut oil 

92d.561 

827,749 

757,744 

696,035 

793,660 

805 169 

Cottonseed oil 

802,466 

767,320 

775,242 

822,643 

767'638 

748,267 

Groundnut oil 

698,802 

697,888 

708,339 

480,134 

676;860 

601 004 

Lmseed oil 

686,719 

670,806 

629,885 

628,083 

633,793 

492 271 

Soya oil . 

365,924 

320,519 

327,556 

i 370.131 

344,252 

350 888 

Sunflower oil 

250,957 

301,419 

303,228 

266.400 

279,962 

230 117 

Palm oil . 

230,933 

273,746 

262,204 

1 272,290 

1 330,949 

348,00'J 

Paimkernel oil . . ! 

Caetor oil . . . i 

211,638 

66,076 

211,229 

64,320 

190,645 

54,362 

i 228,296 
! 45,691 

185,682 

61,206 

203,660 

47,407 

Wood oil . 

Bapeseed oil 

63,000 

62,396 

70,000 

34,872 

60,000 

31,923 

j 47,220 
49,265 

72,611 

34,287 

66^000 

22 44.5 

Sesame oil . . . I 

Margarine* 

40,188 

1,312,600 

46,800 

1,148,000 

27,224 

1,087,668 

21,020 

1 1,010,667 

21,976 

910,138 

16,617 
893 366 

Butter 

1,291,887 

1,316,000 

1,761,000 

1 1,618.960 

1,616,062 

1 .683 304 

Lard 

799,730 

689,805 

693,768 i 

702,437 

792,230 

681 876 

Tallow 

j 

290,966 

284,462 

321,629 J 

316,284 

362,011 

332,032 

Whale oil . 

1 7,783,241 1 
j 310,312 

6,966,924 

466,76.5 

7,668,729 1 
616,700 

7,262,779 

149,468 

7,613,169 

426,C67 

7,340,842 

413,058 


♦Net inclu(Je<l ip total as it is the product of other oils 
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Blight and hoUow<«tem of sorghum. B. N. Uppal, K. G. Kolhatkab and 
M. K. Patbl. {Ind. J. Agric. Sci., 6, 1323) 

The writers have described a new disease inyow;ar, which is common on ** bhata ” 
soils in Broach and on medium black soils in East Deccan. The fungus enters the 
plant through feeding roots and ascends the stem and may be traced up to the ear- 
head. There is no external evidence of the disease until the plant approaches maturity. 
At this time infected plants are found to have hollow stalks and produce a charac- 
teristic sound as they are forcibly shaken by wind ; hence the disease has been given 
the name hollow-stem Seedling blight is also common and may become very 
destructive under conditions of high soil temperature and high soil moisture content. 

The fungus normally forms sclerotia, but Mohol strain also produced the pycnidial 
stage on jowar seedlings grown in Roux tubes. 

The disease is most active at high soil temperature (35®C.) and high soil moisture 
content. The disease is more common in clayey soils than in silt loams. 

The morphology and cultural characters of the fungus have been described. 
{Authors' abstract). 


Studies in sorghum— The Great Millet. III. Anther, pollen and stigma. 

G. N. Ranoaswami Ayyangab and V. Panduranqa Rao. (Ind. J. Agric. 
8ci., 6, 1299) 

In sorghum the anthers vaiy in size but not in shape. The commonest cultivated 
varieties possess the biggest anthers. The pollen grains also vary in size and roughly 
parallel anther-size differences. Dummy Pollen is peculiar to sorghum. It occurs 
in Pennisetum typhoideum also. Its incidence and fimction are detailed. It is found 
that its incidence in numbers large enough to ensure anther opening is a simple domi- 
nant to poor incidence leading to non -dehiscence and sterility. 

Sorghum pollen is highly sensitive to the medium in which it is grown. F'orty- 
one per cent sucrose with 0*75 (summer) and 1*5 (winter) per cent shred agar is 
found to be the best medium for the artificial germination of pollen. Germinations 
are bettor on cloudy, humid days than on hot, dry days. Considerable variation is 
found in the germination percentage of cultivated varieties. Compared with the 
night flowering varieties, the day flowering one gave a much higher germination per- 
centage. Pollen from staminate flowers have a distinctly lower percentage of germi- 
nation and the tube length is comparatively shorter. Though pollen germinates from 
2-10 4.M. best gern^inations are obtained from material between 7 a.m. and 8 a.M, 

( 9 ? ) 
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t<ow tomporatures have a distinctly beneficial effect on pollen germination. Up to 
40®C. the germination is fairly good but beyond that there is a sudden drop in germi- 
nation bordering on the lethal. Darkness inhibits the germination of pollen. The 
pollen grain has a tube nucleus and two generative nuclei. In S, margaritiferum and 
Anrlropogon annulatus the nuclei are spindle shaped. In S, durra they arc larger and 
more elongakid. In the initial stages thti pollen tube from the pollen of staminate 
flowers grows slower than that in bisexual flowers. To attain its maximum length 
the pollen tube takes three to four hours in artificial cultures. Under saturated condi- 
tions f<rr 48 hours, 28 per cent of th(' poll(ui remains viable. Pollen is capable of fer- 
tilising up to the third day though in a very weak measure (21 per cent). 

Stiginas have the shape of truncated spindles. Two types of stigmas — a brush- 
like common one and a bushy one characteristic of 5. Roeb. var. hians and S, Nervosum 
— are met with. The gemiination of pollen on stigmas is very high. Stigma recep- 
tivity is impaired by rise of temperature or humidity and darkness inhibits it though 
desiccation of the atTnospht‘re doe.s not seem to affect it. Seeds set in stigmas that 
are 48 hours old after which thcr<^ Ls only a weak setting trading to none on the sixth 
day, Th(’ percentage of setting decrotiscs with the age of the stigma. The duration 
of a variety doe.s not set'm to iiifiuence the duration of the receptivity of its stigma. 
The role of the stigma seems to be primarily to maintain optiinmn moisture conditions 
for pollen g )rmiuation. (Authors' abstract). 


An illustration of the use of the x^-*Technique of analysis on meteorological 
data. P. V. SuKHATME. (Ind- J, Agric. Sci., 6, 1292) 

A TABLE is given containing the results of 240 counts of nuclei made with the 
Aiiken portabk* counter in the open air at Kew Observatory on the 29th December 
1933 betwe en 1 1-47J a.m. and 12- 17^ P.M. Tlie object is to ascertain whether a genuine 
change was brought about in the nucleus content of the air during the hour of obser- 
vation or else 11 k' fluctuations in counts were simply due to eiTors of random sampling. 

For reasons discu.ssed by F. J. Scraso in his paper “ On the Sampling Errors of 
tht' Aitkeu Nucleus Counter ” (Jour. Roy. Met. Society, 1935) the data are supposed 
to have arisen in random sampling from Poisson population. A statistical technique 
known as the X*-toclmiquo of analysis, which is appropriate for the analysis of these 
data, is set out in a tabular form and applied to these data. It is found that a genuine 
change had, in fact, boiui brought about in the nucleus content of the air during the 
hour of observation. (Autho7''s abstract). 


The problem of the nitrogen supply of rice. Part 1. Fixation nitrogen 
in rice soils under water-logged conditions. Pbak Ktjmab Db. (Ind. J. 

Agric, Sci,, 6 , 1237) 

In Bengal and in Burma, rice has been grown on the same land year after year 
for centuries without the addition of any fortilLsor ; yet there lias been no chan^ in 
the fertility of the soils. As regards the nitrogen supply of rico, it is believod that 
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either sufficient nitrogen is fixed in the soils to compensate for the amount removed 
with the crop and lost otherwise or rice plants themselves assimilate elementary 
nitrogen like legumes. The object of the investigation described in this paper is to 
ascertain whether fixation of nitrogen takes place in the rice soils when they remain 
water-logged. Several rice soils from different parts of India have been examined. 
Fixation of nitrogen took place in these soils when they were water-logged and exposed 
to sun. Soils having slightly alkaline reaction fixed much more nitrogen than those 
with lower pH. In the former soils, heavy algal growth appeared after water-logging 
but in the latter very little growth was observed. The addition of lime in those latter 
soils stimulated both algal growth and fixation of nitrogen. Evidences were obtained 
to show that the fixation of nitrogen in water-logged soils is an algal process. {Authored 
abstract)* 


Mineral matter in the juice of sugarcane and its effect on the recovery 
of white sugar. I. P. E. Lander and Ramji Narain. {Ind. J- Agric. 
Sci.. 8, 1218) 

Sugar refineries in the Punjab have always shown a proforonco fur gur from the 
United Provinces over the local commodity, on the plea that the former yields a greater 
percentage of white sugar. This was alleged to be due to the defective methods of 
gur making followed in the Punjab. Tlio authors Jiave, however, shown that the low 
recovery may be duo to the greater amount of mineral matter in the Punjab gurs 
and the sugarcane juice. Apart from this the Punjab canes are not inferior to those 
from the United Provinces and Bihar. The high mineral contmit of the juice canes 
must be correlated with the composition of the soil. It has been shown that the soils 
from all the three provinces are almost identical in mechanical composition and the 
nature and amount of their water and acid soluble salt contemt. The lower exchange- 
able calcium and the sligiitly higher pH values of the soils from the Punjab, however, 
seem to bo the likely explanation of the greater asJi content of the sugarcane juice 
in this province. Experiments with the objer*t; of studying the possibilities of modify- 
ing the ash content of the cane juice by treatment of the soil with chemicals and manures 
ore in progress and the results will be communicated when ready. (Authors' abstract). 


Inheritance of earliness in the United Provinces rices (I). K. L. 8 £THi, B. 
L. Sethi and T. R. Mehta. (Ind* J, Agric. Sci., 6, 1246) 

Some crosses between early and late types of rice were studied for the inheritance 
of earliness and its relation to certain other characters. Lateness was dominant 
over oarliness, the Fj showing a deal* split into late and early plants in the ratio of 
3:1. The Fg distribution covered the parental extremes, but the means of the two 
groups were statistically different from the parental means, having suffered a ‘ shift ’ 
toward the middle. The segregations in Fj confirmed the observations made in Fg, 
The correlation between the durations of Fg plants and the mean durations of their 
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Fg families was eloso and positive. There was a definite. r(;lation between the flower* 
ing durations of late F, plants and their genetic constitutions, the impure 
latos being, on the whole, slightly earlier than the pure lates. As a result 
of this relation th(^ range of flowc'ring of late plants of “ segregating ” families 
became greater tlian that of the late jdants of * pure * families in Fg and lah^r genera- 
tions. 

I'lio genetics of the crosses have hemi explaimnl on the jissumption that three 
factors, one from the early types and two from the late typos, interact in inheritance 
and cause thf' segregations observed. 

( Virrelations bf^tween flowering duration and 3 ield [xT plant, yield per ear, weight 
ot (;ars, mnnber of tillers per plant hav(' been d<'scribcd. (Avthors" abstract). 


Single value soil properties : Moisture at the Sticky Point and R. 

J. Chaklton. (Ind. J. Agric. Sci,, 6, 1,054). 


Using tfiirty-eight soils specially cliosen to cover widi' ranges in texture, pH, 
carbonate conhmt, etc., the effect of variation in content of organic matter, base ex- 
change capaiat> , clay, carbonat(3S, combined water and (molecular) in the 

claj^ fraction on moisture at the Sticky Point and R was examined, first with original 
(untrcahMl) soils, si^oondly with onl^^ one replaceable base (calcium) pn^sent and thirdly 
after n^moval of luimitied organic matter with cold NaBrO solution. In tlio last case 
also calcium was the only replaceable base present. 


When calcium was the only replaceable base present in tln‘ soils, the loss on igni- 
tion was found to be the most important parameter controlling the moisture at the 

SiOg 


Sticky Point, while 




also exercised a relatively small influence. Provided that 


the soil was not too sandy and not of an cxtroim' ratio, it wa^ fomid that the 

moisture at the Sticky Point Could bo calculaU'd with fair accuracy from the 
('qualion : - 

SP === 2-637 L. 1 -f 23-98. 


il calcium was the only replaceable base [in^seut and humilied organic inatler was not 
removed. Since determination of loss on ignition is susceptible of better control 
than moisture at the Sticky Point, the former is preferred. 


R ajipears tp bo uninfluenced by orgaiiie matter although like moisture at the 
Sticky Point, it is largely controlled by combined water. In the case of R, however, 
the base (exchange* capacity exercises a significant influence while the presence of 

SiO 

carbonates and variations in the ratio are too important to be ignored. It is 

possible that the lack of precision in determination of certain of the parametex-s may 
obscure the relationships of R and further examination of this value is necessary. 
(AtUhor^s abstract). 
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Th« tfMtmeiit of bovine nasal schistosomiasis. M. AKANTNABAVAiii Bad and 
S. Vaidyakatha Mudaliar. (/nd. J. Vdty. 8ci. and Anim. ffusb-, 6, 332). 

Very meagre information is available on the effective treatment of bovine nasal 
schistosomiasis and hence experiments were conducted with these three drugs : — 

(1) Antimonium tartaratum, (2) Antimosan and (3) Trypaflavine. Animals suffering 
from the disease, naturally contracted and of varying durations and intensity were 
selected €md treated with these drugs. Antimonium tartaratum and Antimosan were 
administered intravenously while Trypaflavine was given orally as well as intraven- 
ously. The result of experimental treatment in each case has been recorded below : — 

(1) Antimonf/ Uirtarate. — Four diseased animals were treated with this drug. 
One received 1 • 5 grs. per 100 lb. body weight daily for 6 days and was cured com- 
pletely in 6 weeks’ time which fact was ascertained by examination of the nasal dis- 
charge for ova and later by destroying the animal and making a careful post mortem 
examination. 

The second animal was given 3 grs. for 100 lb. body weight every fourth day for 

4 days in the course of 2 weeks. The animal was observed for 5 months and was 
found cured. 

The third and the fourth animals were given the drug in doses of 4 gis. and 

5 grs. per 100 lb. body weight respectively. The former was given a second injection 
of the same dose after a week’s interval and it died in 12 hrs. after this second injec- 
tion. The other died within 36 hours after the primary injection. Post mortem 
examinations in these two cases revealed a large number of schistosomes in both ilu' 
nasal veins and in the blood clots in the heart, and pulmonary arteries. 

(2) Antirmsan, — Fom animals were used for expor 'merits with this drug. In 
one, a dose of 2 c, c. per 100 lb. body weight on alternate days was given intravenously 
till 4 injections were achninistercd ; in the second, a dose of 6 c. c. per 100 lb. body 
weight twice a week till 4 injections were given, was administered. In the third 7 c. c. 
per 100 lb. body weight was given and only two doses were administered at an interval 
of a week. In the fourth animal, the dose of the drug given was 7J c. c. per 100 1]^. 
body weight every alternate day till 3 doses were given. In all these cases, improve- 
ment was observed in the early stages, but only that which received larger doses was 
cured. 

(3) Trypaflavine, — Three animals were treated with this drug and it was found 
to have no curative effect. 

The summary of ike experimental treatment is as follows : — 

(а) Antimonium tartaratum, Antimosan and Trypaflavine were given a trial 

in treating cases of bovine nasal schistosomiasis. 

(б) Trypaflavine was found to be useless. Antimosan appears to be safe and 

effective if given according to the instructions of the makers in large 

doses — ^but expensive. 

(c) Antimonium tartaratum is effective and cheap. The dose recommended 

is 1 • 6 grs. for every 100 lb. body weight repeated daily for 6 days or 

2 *6 grs. every alternate day for a week. 

(d) Any dose exceeding 3 * 5 grs. per 100 lb. body weight seems to be dangerous 

particularly when repeated. (Authors" abstract). 
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S^me notes on the cnteneous myiasis in animals in the Madras Presidency. 

M. Anantnabayah Rao and M. Rahakbishna Pillay. {Ind. J - Vety . 8ci. de 
Anim. Husb., 6 > 261). 

Cutaneous myiasis or fly-blown sores is very common in animals in this country 
but apparently it has not received much attention. The work by Patton on this 
subject is probably the only record that is available at present. W ith a view to study 
this condition in its varied aspects, such as seasonal incidence, ondemicity, animate 
affected and other materials, in the form of larvae, were obtained from the wounds 
of (Jifforent animals from the districts. From the study made so far tlie following 
conclusions have been arrived at : — 

Chryaomia bezziana is the commonest fly responsible for cutaneous myiasis and 
Lucilia argyricephala may cause fly-blown wounds in a very few coses. Lucilia aericata 
(“ Sheep maggot ’’fly) appears to be non-existant in this Presidency. 

C, bezziana is purely obligatory while L. argyricephala breeds in dead meat usually. 

Bovines and buffaloes are affected in larger numbers than other species. 

The skin and mucous membranes of animals are more prone to be fly blown than 
other parts of the body. 

The incidence of this condition seems to be more in wet than in dry areas and 
that during the cooler months of the year. 

The pK'sonce of maggots of C. bezziana in the sores of fowls and sheep is recorded. 

Presence of pupae of Musca nebulo in the fresh ftu^ces passed by a horse is recorded. 
(Antliora* abstract). 


Studies on the diphtheritic form of fowl pox tn India. R. L. Kaura and 
S. Ganapathy Iyer. {Ind. J. Vety . 8ci. d? Anim. Hnab.y 6, 313). 

A SURVEY of the post work on fowl pox and several other allied conditions, now 
known to be etiologically one and the same, has been made. 

Experimental transmission of diphtheritic lesions from the mouth of fowls has 
confirmed that the causal agent, a filtrable virus, is the same os that which produces 
fowl pox lesions on the skin in India. 

The Indian strain of fowl pox virus is immunologically indistinguishable from 
the Weybridge strain. 

There seems to be a tendency for generalisation with this particular strain of 
the virus (obtained from Cannanoro, Madras) although this has not been seen in the 
case of specimens receiv^ed from other provinces in India, so far. 

Filtration experiments have b(H>n conductotl with this strain of the vinis and 
Berkfeld * V ’ filtrate has given positive results unlike Ohamberland L. 3 and Berkfeld 
‘ N ’ filtrates. {Authors^ abstract). 
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AN INDEX OF THE MINOR FOREST PRODUCTS OF THE BRITISH 

EMPIRE* 

Hardly a day passes without news concerning the production or regulation 
of supply of some staple commodity such as wheat, milk, or tin. Meanwhile 
trade still goes on in a host of lesser products of which little is heard and about 
which information is difficult to procure. The forests of the world have always 
been a great source of such products. Some of them, such as rubber, cinchona 
and the oil palm have advanced from the stage of minor products of the forest 
to regularly cultivated crops. Similar changes may occur again, but all the time, 
trade in a number of comparatively little known products (some of it ink^rnational, 
some of it only local) still goes on. 

An Index to these minor products of the forests of the British Empire, com- 
piled by the Imperial Economic Committee in consultation with the forest de- 
partments of the Empire and with the assistance of Kew and the Imperial Ins- 
titute, has just been published.* The Index is the first of its kind. In it the 
various minor forest products (defined as any j-^roduct of the natural forest other 
than timber and its derivatives) are classified under drugs and spices, dyes, 
essential oils, fibres, gums and resins, oils and oilseeds, tanning materials, and 
miscellaneous products. These sections, each prefaced by a short introduction, 
give for each commodity the trade name, the botanical species and the country 
of origin, and indicate whether an export trade has already bc^en established, and, 
where it has not, whether in the opinion of local officers, the economic possibilities 
are favourable or slight. References are also given to a select bibliography from 
vhich more detailed information can be obtained. i 

Some 580 products and over 500 species have been listed from 36 countries 
in the Empire, and over 400 bibliographical references are given. Such a com- 
pilation should be useful to merchants, forest officers and administrators, by 
providing them with immediate information in a handy form and directing them 
to the chief sources of information on specific products, while it may also be help- 
ful to forest officers when considering the economic possibilities of some product 
of the forest as yet unused. 

The only surprising thing is that it has not been done before. 

* 

♦ An Index of the Minor Forest Products of the British Empire : printed and 
published for the Imperial Economic Committee by H. M, Stationery Office, price 
6«. Od. net ; 5s» 3d, post free. 
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NUTRITION AND AGRICULTURE 

The following communication was issued by the Press Bureau of 
the International Institute of Agriculture, Villa Umberto, Rome, in August 
1936 

Further discussions on the subject of improved nutrition standards, which 
promise to be highly interesting and important, will take place in October next 
on the occasion of the XIII -Oeneral Assembly of the International Institute 
of Agriculture of Rome. Certain special studies of this question have been made 
recently by the League of Nations and by the International Labour Office, in 
collaboration with the Institute, which has provided both institutions with an 
ample statistical documentation. A highly informative report has also been 
prepared for the Assembly by Mr. McDougall, Delegate of Australia on the Per- 
manent CommitkH^ of the Institute. A brief summary of this Report is given 
in the following paragraphs 

The writer shows in the first plac(^ that a satisfactory human dietary 
must be based on an adecjuate consumption of the “ protective foods, 
which includ(‘ milk, cfieese, butter and other dairy products, fresh 
fruit and vegetables, eggs, fish and meat. Unfortunat(‘ly the special 
studies and statistics whieli deal with the subject show that the great 
masses of th(‘ population throughout the world do not consume these 
particular foods in sufficient quantities. The result is frequently the 
appearance of ‘‘ d(‘fieiency diseases such as pellagra and beri-beri, 
and also, esp(^cially in the child population, dental troubles, bone mal- 
formation, rickets and a general sub-normal physique. 

After having demonstrated the benefits that would atxTue to human 
welfare through the raising of nutrition standards and directing atten- 
tion to the growing tendency of public opinion to make the State res- 
ponsible for the supervision of national nutrition, Mr. McDougall con- 
siders the effects of such improved standards on agriculture. Consump- 
tion of the “ protective ” foods might go far to cause a revival in the 
trade in food products. If practical steps were taken to bring about a 
rise in consumption, particularly as regards these particular foods, it 
would be possible for the industrial countries to concentrate their 
attention on producing larger quantities of the more perishable foods, 
and the production of the chief world agricultural staples, such as 
wheat and sugar, might be left to a greater extent to the great low-cost 
exporting countries. 

Thus the way would be opened for a general recovery in world trade with 
beneficial effects, not only upon the economic situation, but also on political rela- 
tions in all countries, 
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The writer then considers the different methods of improving nutrition, after 
stating that malnutrition is due in the first place to poverty and in the second to 
ignorance. 

In reference to the first of these factors, he instances certain of the more 
important suggestions that have been offered. These include : the distri- 
bution of milk and/or other food, either free or below cost, to pregnant and 
nursing mothers, to children below school age and to children at school ; the 
lowering of the margin between wholesale and retail prices where unduly high ; 
differential prices for certain social groups. Further more subsidies, now granted 
to producers, might in certain cases be utilised as subsidies to consumption. 

In regard to the matter of ignorance, the writer considers that the newer 
methods of popular education, such as broadcasting, the talking film, etc,, migh^ 
be adopted with advantage. 

Mr. McDougall lays stress on the value of adequate credit provision, if agri- 
culture is to be called upon to readjust and intensify production. He considers 
that the idea of an International Agricultural Mortgage Bank, capable of assisting 
the Governments to turn over to the production of the most economic and health 
promoting foods, might now be revived with better ho]K) of success. The great 
creditor nations would bo the more willing to give their support, since they wouhl 
see that their own economic interests would stand to gain by the operation of the 
proposed Bank. 

Herein, in the view of Mr. McDougall, there may be found a solution of the 
hotly debated problem of agricultural protectionism. There (‘an be no doubt 
that the solution of the questions discussed by the writer of tliis reports might 
contribute in no small degree to a revival in world prosjx)rity. 

* 

* ♦ 

THE GENERAL ASSEMBLY OF THE INTERNATIONAL INSTITUTE 

OF AGRICULTURE 

Thb following communication was issued by the Press Bureau of the 
International Institute of Agriculture, Villa Umberto, Rome, in August 
1936 

The Permanent Committee of the International Institute of Agriculture 
of Rome has already established the outline of the agenda for the Insti- 
tute’s XIII General Assembly, of which the meetings will begin 
on the 5th of October. The General Assembly of the Institute brings 
together in Rome every two years for a period of a week or more the 
Delegates of all the member States The Assembly passes in review 

the work, activities and policies of the Institute during the period since 
its last meeting, apd also indicates the general lines on which this worji 
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shall b© continued, while at the same time it considers, from the inter- 
national point of view, the more important questions of the day as affeetin^j 
agriculture and farmers. 

The discussions of the Assembly never fail to arouse the interest of scientists, 
students, technicians, etc , engaged in the study of the various aspects of the 
problems of agriculture. 

The forthcoming General Assembly will like its predecessors, consider 
ill the first place the Statement of the President, the Report of the 
Secretary Geiieial on the work of the diflFerent departments and on the 
administration and the Report on the financial situation which will be 
submitted this year by Mr. Koehler, the Delegate of Germany. A report will 
be presented by Mr. Marquis, the Delegate of the United States of America., 
on the subject of : “ International agricultural collaboration in relation to 

the prosperity of the Nations 

In this Report, Mr. Marquis indicates clearly the place that the Institute 
should occupy in international collaboration — as Ixdwoen States and Institutions 
— for promoting the progress of agriculture. Thus the General Assembly will 
have the opportunity considering in all its aspects the important and far-reaching 
probl(;m of the organization on international lines of the special studies, investi- 
gations and action takc'ii by State and independent organs on behalf of agriculture 
and the farmer. Such action, investigations and special studies will find a valuable 
focussing point in a duly authorised centre, which, without exercising any form of 
restrictive influence, is in a position to direct and assist the general movement. 

Such a centre is naturally to be found in the International Institute of Agri- 
culture. 

Mr. J. h\ Radcliffe, Delegate f)f the Irish Free State, will present in the name 
of the PerniaiK'iit CommitUu', a Rejiort on organization and staff questions. 

Another question to he discussed at the meeting on the motion of Mr. 
McDougall, D(degato of Australia, is that of “ Nutrition and Agriculture 

By including this burning question in the items of the Agenda of the 
Gcuicral Assembly, the Institute has evinced its desire to submit an 
essential problem, with whicdi it must perforce concern itself, to consideration 
by so important an intiumational re-union of recognised authorities, 
representing the world of agriculture. The Institute’s own Services, on the 
request of the Mixed Commission on Nutrition of the League of Nations 
has already initiated its own investigation of the question and has undertaken 
a series of special studies on the production and consumption of several 
food products. Tlie Institute is also collaborating with the International 
Labour Office in the preparation of a section of a Report on Nutrition 
and Social Policy’'. Its work on the subject is therefore destined in 
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part to the Assembly of the League and in pari to the International Labour 
Conference. 

Tlic Genera] Assembly of the Institute is now invited, on the basis of a 
striking Repori, presented by Mr, MeDougall, to discuss the problem as a 
Avhol(‘ as regards its various aspects and r(‘pereussioiis, and more particularly 
from th(‘ point of view of agricultural economy. 

* 

* n? 

WORLD TRADE IN SHELL EGGS IN THE LAST SIX YEARS 

The following communication has been rect'iv^ed from ilie Press Bureau of 
the International Institute of Agriculture, Villa Umberto, Rome : — 

In the July number of its Monthly Cro'p Report the International Institute 
of Agriculture publishes a survey of the trends of international trade in eggs in 
the shell during the years 1930 to 1935 and in the first quarter of 1936. This 
study is based on the statistics of exports from the 17 chief exporting countries 
and on those of imports into the 8 chief importing countries. 

The most striking feature revealed by the trade movements of these two 
groups of countries is a continuous decline in the volume of the egg trade from 
1930 to 1935. Exports in 1935 from the 17 countries in question amounted to 
270,000 metric tons as compared with 220, 000 metric tons in 1934 and an average; 
of 410,000 metric tons in the four years 1930 to 1933. The decline from these 
years was equivalent to 6 per cent and 33 per cent respectively. 

Of the 17 exporting countries, Denmark the largest, and French Morocco 
only exported more than they did in 1934 and in the previous four years. The 
exports of France and Poland, though larger than in 1934, were considerably 
below the average. • 

The exports of all the other countries were kdow’ those of 1934 and also below 
the average. The U. S. S. R. in 1931 exported 20,400 metric tons but in 1935 
its sales abroad had fallen almost to zero. Substantial declines were registered 
also in Egypt and Turkey. 

Great Britain and Northern Ireland, the largest importing country in the 
world, and Czechoslovakia increased their imports but the remaining six importing 
countries all took smaller quantities. British imports in the years 1930 to 1935 
were lowest in 1933 at 138,000 metric tons. They subsequently increased slowly, 
reaching 141,000 tons in 1934 and 148,000 tons in 1935. Germany, the second 
largest importer, has n^duced its imports considerably. Its purcha^Bes in 1935 
amounted to only 85 per cent of the 1934 figures and to about half the average 
of the years 1930 to 1933. 

The substantial decrease in the world egg trade is to l>e attributed mainly 
to the eflForts of the importing countries to reduce their dependence on foreign 
supplies. 
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The returns for the first quarter of 1936, however, suggest that a slight recovery 
is taking place. 


♦ 


♦ * 

THE AREA AND DISTRIBUTION OF VINES 

The following communication has been received from the Press Bureau 
of the International Institute of Agriculture, Villa Umberto, Rome. 

Although there are still some gaps in the statistics of the viticultural industry, 
the International Institute of Agriculture has prepared the following summary 
of the present world situation. 

The feature that first leaps to the eye is, of course, the expansion that has 
occurred in vine growing in recent years. The increase in the area covered by 
vines in 1934-35 was as much as 15 per cent compared with 1926-27, the total 
world area of vineyards in 1934-35 reaching about 20,500,000 acres of which 
17,500,000 acres were in Europe, Russia and North Africa. 

Ninety-four per cent of this area consisted of bearing vineyards, representing 
a productive area of 19,300,000 acres. 2,700,000 acres consisted of vineyards 
producing table grapes and grapes for drying. The vines mainly grown for the 
production of wine covered 86 per cent of the total area in production in 1934-35. 

A relatively great expansion has occurred in recent years in the production 
of table and dried grapes. The area devoted specially to this branch of produc- 
tion in 1934-35 was 20 per cent greater than the average area of the period 1926-27 
to 1930-31, notwithstanding a considerable decline revealed by the ofl&cial statistics 
of the United States. The cultivation of table grapes has made great strides 
both in the Near East and in most European countries, particularly France, Spain, 
Romania, Greece, Italy, Bulgaria and Czechoslovakia. 

The increase in vines destined for wine production is small in comparison 
since in 1934-35 it was hardly 8 to 9 per cent of the average area of the period 
1926-27 to 1930-31. In addition to the expansion in area, however, it is to be 
remembered that a considerable proportion of vines have been recently replaced 
by young, high bearing plants better suited to resist cryptogam!^ • disease, a de- 
velopment which quite apart from the larger area, has helped materially to raise 
the average yield per acre. 

The growth in the vine area now appears to be coming to an end. Some 
plantations, however, are not yet producing and the bearing area in 1935-36 
appears to be still a little larger. Moreover, it is estimated that about 2,500,000 
acres of new vineyards have been planted since 1930 and will reach a stage of 
full production in 1936. The International Institute of Agriculture thus estimates 
that, provided that the area eliminated will not be of large dimensions, world 
production will show a further slight increase. In the five years 1926-27 to 1930-31 
world wine production averaged 3,960 million Imperial gallons and it increased 
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to 4,300 million gallonia in the quinquennium 1031-32 to 1036-36. In the future 
it is likely to reach 4,600 million gallons on the average though the production of 
individual years may be greater or smaller than this figure by as much as 400 
million gallons. 

This conclusion and the preceding outline of the statistical position of world 
viticulture are based on the information contained in the tables of the latest 
edition of the International Yearbook of Agricultural Statistics which will be 
published in a few days. 


MOLASSES, NITROGEN FIXATION AND LAND RECLAMATION^ 

In his Presidential address to the United Provinces Academy of Sciences, 
India, on December 19, 1936, Prof. N. R. Dhar gave a general account of the 
work carried out by himself and his collaborators on nitrogen transformations in 
soil. Prof. Dhar leads the school of thought which believes that nitrification in 
soils and nitrogen fixation from the atmosphere are, especially in the tropics, 
photochemical at least as much as bacterial actions. Prof, Dhar has produced 
strong evidence in support of his theories, and the question appears now to have 
reached the stage at which the protagonists of bacterial and photochemical nitri- 
fication respectively are unwilling to admit any evidence which might shatter 
their beliefs. 

Meanwhile, other soil workers will be wise to keep an open mind on the matter, 
for the philosophical implications of recognising that light plays a part in soils 
analogous to photosynthesis in the vegetable kingdom are at least as important 
as the practical possibilities of utilising that knowledge for the enrichment of the 
soil. Given suificient facts, their practical application does not necessarily depend 
on their correct interpretation. The practical facts of Prof. Dhar’s researches 
ore that Indian soils are generally deficient in nitrogen, that more than half a 
million tons of molasses from the sugar industry are annually wasted in India, 
and that the application of molasses to the soil can double and may treble the 
soil nitrogen content, with a consequent large increase in crop yield. 

Molasses contains about 70 per cent of carbohydrates and small quantities 
of nitrogen, phosphorus, potash, etc., these quantities, however, being much too 
small to account for the observed manurial effect. According to Prof. Dhar, 
the energy set free in the oxidation of the sugars in molasses is utilised, either 
bacterially or photochemically, in promoting nitrogen fixation and nitrification. 
Whatever the nature of the process, Dhar has produced indisputable evidence of 
increases in available soil nitrogen and crop }delds following the application of 
molasses. Under temperate conditions, the converse result would be expected, 


♦Reproduced from NaJture, April 11, 1036, p, 629. 



NOTES 

as it is well known that the addition of oarbohydrate-rioh material to soil tends to 
reduce the amount of nitrogen available to plants, the nitrogen becoming fixed 
as microbial protoplasm or as humus. An essential difference, however, between 
temperate and tropical soil requirements is that, whereas in temperate regions 
the limiting factor to crop growth is often the slowness, in the tropics it is 
the rapidity with which soil nitrogen is made available to plants, soluble nitrates 
being formed and leached from the soil before they can be absorbed by the crop. 
The general effect of molasses on the soil should be the same everywhere, but only 
in the tropics will its “ braking ** effect on the mobilization of soil nitrogen be a 
positive advantage to the cultivator, and only in the tropics will its stimulation 
of atmospheric nitrogen fixation, whether bacterial or photochemical, be appre- 
ciable, since temperate regions lack the heat necessary for bacterial and the light 
for photochemical stimulation. 

For these reasons, the potentialities of carbohydrate manuring— of which 
molasses manuring is an example — have perhaps been overlooked by agncultunsts. 
If Prof. Dhar can substantiate his claims, he may effect a revolution in agriculture 
in India, where the supply of the ordinary organic manures is far below the de- 
mand. Prof. Dhar suggests that a most valuable use can be made of molasses in 
reclaiming alkaline land. The acids produced in the decomposition of molasses 
neutralise the alkalis, and at the same time and contrary to experience when 
land is reclaimed with gypsum or sulphur, soil nitrogen is increased. 

A period of about four years is usually necessary to reclaim alkali land with 
gypsum, whereas with molasses applied at a rate of 30-40 tons per acre, good 
crops can be grown within six months. It is not stated whether such reclamations 
have been found permanent — ^in view of the oxidisability of the neutralising acids, 
this is open to doubt — ^but the method obviously merits further study. There 
are four million acres of infertile alkali land in India, and irrigation practices are 
increasing the area. The economic reclamation of these lands is one of the 
country’s greatest agricultural problems, to the solution of which Prof. Dhar’s work 
is pointing the way. 


O? 



PLANT QUARANTINE AND OTHER OFFICIAL 
ANNOUNCEMENTS 


PORTUGAL 

Plant Quabahtinb Impoet Rbsteiotions of the Rbpttbuo of Poetuoal 

Basic Legislation 

Decree No. 12740, Nov. 26, 1926, article 2, paragraph 2 
Decree No. 15331, Apr. 9, 1928, article 1 

SUMMABY. 

Importation prohibited 

Elms {Ulmua spp.) from any source : Importation prohibited to prevent the 
introduction of the Dutch elm disease {Oraphium Ulmi Schwarz). (Decree 
No. 22389, March 29, 1933, art. 6, p. 3.) 

Potatoes {Solanum tuberosum L.) from America : Importation prohibited to 
prevent the introduction of the Colorado potato beetle {Leptinotarsa decemlineata 
Say.). (Decree No. 20635, Nov. 20, 1931, art. 2, p. 5.) 

Potatoes from the Island of Madeira : Importation into the Azores prohibited 
to prevent the introduction of Bacterium solanacearum E. F. Sm., bacterial wilt. 
(Decree No. 22389, Mar. 29, 1933, art. 6, p. 6.) 

Importation restrUded 

Living plants or parts thereof for propagation from extra-European countries : 
Importation subject to a previous authorization from the Direccao Geral dos 
Services Agricolas. Ph 3 d»sanitary certificate of competent authority required with 
each shipment. (Decree No, 22389, Mar. 29, 1933, arts. 2 and 3, p. 2). See 
paragraphs (a) to (g) of article 3 for special certification for certain groups of plant 
material. • 

Seeds of horticultural, field, or forest plants, from any country, or living plants 
or parts thereof for propagation from any European country : May be imported 
without a previous authorization, if accompanied by a phytosanitary certificate of 
competent authority of the country of origin. (Decree No. 22389, Mar. 29, 1933, 
arts. 1 and 3, pp. 2 & 3). 

Fruits from any source : Importation into continental or insular Portugal 
subject to inspection on arrival especially for scale insects, San Jose scale in parti* 
oular. (Decree No. 22389, Mar. 29, 1933, art. 9, p. 4.) 

Potatoes from sources other than America : Phytosanitary certificate of com- 
petent authority of country of origin affirming freedom of the source from potato 
wart [Synedvytrivm endobioticum (Schilb.) Perc.], and Colorado potato beetle 
{Leptinotarsa decemlineata Say.). (Decree No. 20636, Nov. 20, 1931, art. 3, p. 6.) 

( 106 ) 
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GBKEBAL RiGTTLATIONS 

Decree No. 22389, Mar. 29, 1933; Diario do Govtrno, 1:75, Apr* 1, 

1933, pp. 447-449 

Plant material not subject to an import avlhorization 

Article 1 . The importation is permitted from European or extra-European 
countries, without previous authorization, of seeds of horticultural, field, and forest 
plants, and of living plants and parts thereof for propagation (stocks, wild plants, 
scions, rhizomes, bulbs, tubers) from European countries, except those mentioned 
in articles 5 and 6. 

Plant material subject to special import aulhorization 

Article 2. The importation into the mainland or the adjacent islands of living 
plants or parts thereof for propagation (stocks, cuttings, scions, rhizomes, tubers, 
and bulbs) from extra- European countries, whether or not those countries belong to 
Portugal, except the adjacent islands, is subject to a special authorization of the 
Dircccao Geral dos Services Agri colas. 

Phytosanitary certificate required 

Article 3. Shipments of living plants, or parts of living plants, intended for 
propagation must be accompanied by phytosanitary certificates indicating origin, 
issued by authorities of the official phytosanitary inspection service of the country 
of origin. These must indicate the names of shippers and consignees, the exact 
description of the goods, marks, quantity, weight, and phytosanitary condition 
and, in particular, with respect to : 

(а) Alfalfa (Medicago saliva L.), a declaration that they are free from dodder 
seeds {Ciiscuta trifoUi, C. gronmvii^ C. Suaveolens^ etc.). 

(б) Beans (Vida f aba L.) and peas (Pisum sativum L. and Lalhyrus odoratus 
L.), a declaration of freedom from broom-rape seed (Orobanche crenata, 0. mifU)r, 
etc.). 

(c) Rooted plants, cuttings, bulbs, tubers, rootstocks, and other parts of plants 
that have been in contact with soil ; a declaration that they were grown in ground 
free from potato wart [Synchytrium endobioticum (Schilb.) Perc.] and located at 
least 6 km. from any focus of that disease. 

(d) Rooted pear trees, cuttings, scions or buds, the same declaration as in (c) ; 
also that in the locality of growth fire blight [Bacillus amylovorus (Burr.) Trev.] 
does not occur. 

(e) Rooted chestnut trees (Castanea Bpp.), scions, or buds, in addition to the 
declaration of paragraph (c), another to the effect that chestnut canker [Endothia 
parasitica (Mur.) And. and And.] does not occur in the locality in which the trees 
were grown, and that no planting or grove of chestnut trees atta^cked by the ink 
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disease [P%0(^)ltAomcam6tVora (Petri) Buis] ezistB'withm at least 6 km. of the 
{daoe of growth. 

(/) Grapevines, cuttings, or scions, in addition to declaration (c) one to the 
effect that the material proceeded from vines free from the virus disease known in 
Prance as court-nous 

(g) Potatoes, tomatoes, and eggplants {Solanum ttiberosumy Lycopersium 
e$cvhntumy and Solanum mdongem) all the data prescribed by Decree No. 20535 
of November 20, 1931 and the regulations approved by Decree No. 21172 of April 
27, 1932. 


Plants must be free from soil 

Article 4. Rootedplants, bulbs, rhizomes, and tubers, must be free from earth, 
and, according to the case, be packed in sphagnum moss, or pent. 

Article 5. The importation of elms (Vlmits spp.) is prohibited. 

Article 6. The importation into the Azores of potatoes from Madeira is 
prohibited. 

All imported plant material subject to inspection 

Article 7. All plants or parts of plants imported into continental or insular 
Portugal for propagation are subject to inspection. 

Authorized ports of entry 

(1) Inspection is effected in the customs offices of Lisbon, Oporto, Ponta- 
Delgada, Horta, Angra do Heroismo, and Funchal. 

(2) Seeds of plants, except alfalfa, pea and bean seeds, are free from inspection. 

(3) Exceptionally, the entry of plants may be effected at customs offices other 
than those above named on permission of the Direction- General of Customs at the 
request of the Direction-General of Agriculture, which will send one or more in-* 
speotors to make the necessary inspection. 

(4) The merchandise will be delivered to the consignee only after he has 
presented to the customs the duplicate of the phytosanitary certificate issued by the 
Chief of the Division of Phytopathological Inspection, or by one of the officials 
referred to in this article. 

Fumigation may be required on arrival 

Article 8. All plants, and especially apple, orange, olive, and other fruit trees, 
must be fumigated by the phytopathological inspection service before delivery 1 ( 
the consignee, provided that the inspectors deem it necessary. 

Fruits inspected for scale 

Article 9. Fruits imported into the mainland or the adjacent islands will be 
inspected in customs offices and released only when found entirely free from exotic 
coocids, and especially from San Jose scale (Aspidiotus pemMosus Comst,). 
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Potato import restrictioru 

(Decree No. 20536, Nov. 20, 1931 ; Diario do Govemo 1 aerie. No. 268, Nov. 
20, 1931.) 

Article 1. The importation of potatoes into continental Portugal and the 
adjacent islands (Azores and Madeira) is permitted only when the potatoes origi- 
nate in and proceed from a country possessing properly organized phytopathological 
services. 

Importation of American potatoes prohibited 

Article 2. The importation of American potatoes is expressly prohibited 
through any port of continental Portugal or the adjacent islands. 

Article 3. Shipments of potatoes from other countries must be accompanied 
by an inspection certificate affirming freedom of place of growth from potato 
wart and Colorado potato beetle. 

Since potatoes may not be imported from the United States into Portugal 
the remaining regulations under this decree are omitted. 

♦ 

Si * 

GRENADA 

PiiANT Quaba-ntink Impobt Rbstbiotions of the Colony of Grenada, B. W. I. 

Basic Legislation 

The Plant Quarantine Ordinance of June 1, 1906 (No. 7 of 1906) 
The Noxious Weeds Ordinance of March 23, 1912 (No. 2 of 1912) 

SUMMABY* 

Importation prohibited 

♦Coconut plants (Cocos nucifera L.): Importation into the Colony prohibited 
from any place out of the Colony, to prevent the introduction of the red ring disease 
(Aphelenchus cocophihis Cobb). (Proclamation of April 4, 1919, p. 4.) 

Sugaroanes and sugarcane plants (Saccharum officinarum L.) : Importation 
from Barbados, directly or indirectly, prohibited (except with the special san ct io n 
of the Governor in Council) to prevent the introduction of the mosaic or yellow 
mottling disease. (Proc. of Jan. 5, 1921). 

Sugaroanes and sugarcane plants (Saccharum officinarum L.) from Trinidad, 
B. W. I. : Importation prohibited of aJl varieties except the Uba sugarcane plant 
when imported by the Agricultural Department of Grenada, to prevent the intro- 
duction of the mosaic or yellow mottling disease. (Proc. of May 30, 1924) . 

♦Bannana plants (suckers), Musa spp., from all places except the Leeward 
Islands (Anguilla, Antigua, Barbuda, Dominica, Montserrat, Nevis, Bedmida, 
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St. Kitts, and the Virgin Isles, B. W. I.), St. Vincent and Barbados: Importation 
prohibited to prevent the introduction of the Panama wilt disease {Fusarium 
cuvense E. P. Sm.). (Proc. of Dec. 14, 1922, p. 4.) 

Cacao plants {Theobroma caccLO L.), parts thereof , and cacao beans firom 
Trinidad, B. W. I.: Importation, directly or indirectly, prohibited to prevent the 
introduction of the Surinam witchesbroom disease (Marasmius p&miciosvs 
Stahel.) (Proc. of Oct, 24, 1928.) 

♦ All succulent fruits (including apple, apricot, cherry, citrus, grape, guava, 
mango, nectarine, peach, pear, and plum) : Importation prohibited from Africa, 
America (Central and South), Australia, Azores, Bahamas, Bermuda, Cape Verde, 
Prance, Greece, Hawaii ^ Italy, Madeira, Malta, Palestine, Spain, and Turkey, to 
prevent the introduction of the Mediterranean fruit fly (Geratitis capitata Wied). 

The importation of such fruits from countries other than those above named is 
prohibited unless each shipment is accompanied by a certificate of origin aflSrming 
that the fruit was not grown in any area infested by the Mediterranean fruit fly and 
that it did not pass through any area so infested. (Proc. of Sept. 10, 1930, as 
amended by the Proc. of Peb. 8, 1932.) 

Importatum restricted 

♦Coconuts in the husk (Cocos nucifera L.) imported into Grenada are subject 
to immediate treatment with efficient fungicides and to planting under quarantine 
conditions ; then to be kept under observation by the Superintendent of Agri- 
culture. Any resulting plants suspected of disease may be destroyed. (Proc. of 
Apl. 14, 1919, p. 4.) 

Cotton seed and seed cotton : Importation from St. Vincent, B. W. I. prohi- 
bited, except under license given by the Governor or the Superintendent of Agri- 
culture and subject to the provisions and conditions of such license (Proc. of Peb., 4, 
1924.) 

♦Lime plants (Citrus aurantifolia Swingle), and parts thereof, including the 
fruits : Importation prohibited from all countries and places, except with the 
special sanction of the Governor in Council, to prevent the introduction of withertip 
disease (Oloeosporium limetticolum Clausen). (Proc. of July 1, 1925, p. 4.) 

Plant protection ordinance 
(June 1, 1906) 

As deflned by this ordinance ‘‘Plants’’ includes growing plants, cuttings, 
buds, and grafts, bulbs, roots, seeds, and berries, also fruits, and v^etables ; “ port 

"‘Items indicated by an asterisk concern the United States. Except as thus in- 
dicated, there are no roBtriotions upon the entry into Grenada of plants and plant 
products of the United States and no phytosanitary inspection certificate is 
prescribed. 
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of entry ” means the port of St. George’s and any other port or place in the Colony 
designated by the Governor for the importation of plants. 

The ordinance empowers the Govramor in Council, by proclamation, to pro- 
hibit or to restrict the importation of plants as above defined, either generally 
or with respect to any country or place. He is also authorized to seize prohibited 
“ plants ” offered for entry into the Colony; to apply such treatment to imported 
plants ” as may be deemed necessary at the expense of the importer and to make 
rules and regulations for carrying out the provisions and intentions of the Ordinance. 

Noxious weeds ordinance 
(Mar. 28, 1912) 

This ordinance empowers the Governor, with the consent of the Legislative 
Council, to make, modify or revoke regulations to prevent the introduction into the 
Colony, or the sale of any plant, seed, or grain that is likely to propagate or spread 
the growth of noxious weeds. 

* * 

NEW CALEDONIA 

Plant Quabanttne Import Restrictions of the French Colony of New 

Caledonia 

(Including the Futuna, Alofi, Huan, Loyalty, and Wallis Islands and the 
Isle of Pines.) 

Governor's Decree No. 103 C, January 27, 1934 

Importation restricted 

Abtiolb 1. The importaton into New Caledonia and its Dependencies of root, 
seeds, flower bulbs, earth, and vegetable manures, and other similar goods, as well 
as packing materials that have served for their transportation, is subject to the 
following restrictions : 

Phytosanitary certificate required 

Article 2. l?he products named in the preceding article must be accompanied 
by a shipper's declaration and a certificate issued by the competent authority of the 
place of origin, and in certain oases visaed by the consular authority, wherein it is 
stated that in the country of origin no injurious diseases or parasites are present in 
the kinds of products imported. 

Disinfection may be required 

Arttole 8. The imported prodncts, in order to be admitted into the Colony, 
Withottt refermioe to their ori^, may be enbjected to disinfection, for which the 
Administration of the Ooltmy Will estAbluh regulations. 
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All imported plants, grains, or products which on arrival are found to be infected 
or attacked by parasites, must be destroyed at the expense of the importers. 

Entry unrestricted 

Article 4. Agricultural and horticultural products, kitchen vegetables, 
grains, and fruits intended for consumption are free from the preceding provisions. 

Article 5. Seeds intended for food purposes are not subject to any special 
regulation. 

Importation prohibited 

Article 6. The importation of coconuts, seed hulls of coconut palms, and 
basket-making goods of coconut palm leaves that originate outside the Archipelago 
of New Caledonia and the Loyalty Islands, into New Caledonia and its Depend- 
encies is absolutely prohibited. Every product of this kind that is seized on 
arrival in Noumea shall be destroyed by burning. 

Potatoes must he certified 

Article 7. Potatoes will be admitted to entry only when accompanied by a 
phytosanitary certificate issued by an authorized official of the exporting country 
and affirming that they were inspected on shipment and were free from any 
kind of pest. 

Tubers found on entry to be infected are to be returned or destroyed. 

♦ 

♦ ♦ 

SPAIN 

Plant Quabantine Impobt Rbstbiotions of the Republic of Spain 

Basic Law 

i 

Lthv on the Extermination of Crop Pests and Protection against the 

same, May 21, 1908 

CONOISB StTMMABir 

Since the Orders of April 19, 1929 (p. 4) and April 20, 1932 (p. 6) practically 
constitute an absolute embargo against the importation of plants and fresh plant 
products from the United States into Spain, reference to those orders alone is 
necessary, except with respect to the unrestricted material covered by the law of 
May 21, 1908, articles 22 and 32. (See item under “ Importation Unrestricted ".) 

Importation prohibited 

Phylloxera vitijoliae Fitch : Introduction of viable eggs, larvae, and pupae 
into non-phyUoxerated provinces of Spain prohibited unless enclosed in glass vials 
or tubes hermetically sealed. (Law of May 21, 1908, Art. 27.) 
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Grapevines and dry stems : Importation into Spain and adjacent islands pro- 
hibited. (Law of May 21, 1908, Art. 29.) Trees, shrubs, and plants from countries 
that do not a.dhere to the International Phylloxera Convention and are infested with 
phylloxera may not be imported into non-phylloxerated provinces. (Law of May 
21, 1908. Art. 31.) 

Chestnut (Castanea spp.) and its products, from China and Japan to prevent the 
introduction of chestnut canker, Endothia parasitica (Murr.) And. & And. (order of 
Deo. 21, 1922.) 

Live plants and parts thereof, including seeds, attacked by injurious parasites. 

Live insects injurious to plants, including eggs, larvae, pupae, and nymphs 
of such insects. 

Cultures of bacteria and fungi injurious to plants. Soils or other Tnii.toirin.la 
containing parasites injurious to plants when the soils, etc., accompany living 
plants. 

Containers that have served for the transportation of the above-mentioned 
products : Importation prohibited. (Decree of June 20, 1924, Art. 1.) 

Fresh fruits, living plants, and parts thereof, including cuttings, scions, etc., 
of fruits : Importation prohibited from Argentina, Brazil, Canada, Japan, Mexico, 
New Zealand, Portugal, United States, and Union of South Africa, to prevent the 
introduction of the injurious plant pests and diseases named in the order of April 
1929, as extended by the decree of August 14, 1934 (see pp. 4 & 6.) 

Cotton seed and seed cotton from Brazil, China, Egpyt, India, Japan, Mexico 
and the United States to prevent the introduction of the boll weevil, AtUhcmomvs 
Orandis Boh., and the pink bolJworm, Pectiomphora gossypieUa Saund. (Orders of 
Apr. 19, 1929, and Nov. 5, 1923, see pp. 4 & 5.) 

Coconut fibre. (Decree of Oct. 31, 1931, see p. 7.) 

Potatoes, their leaves, stems, and peelings, to prevent the introduction of the 
Colorado potato beetle, Leptinotarsa decemlineala Say., from France, Germany, 
Poland, and other European countries infested by the Colorado potato beetle’ 
(Order of Nov. 3, 1931.) 

Plant parasites against which certification is required. (Order of Aprl. 20 
1932, see pp. 6 et seq.) ’ 

Banana plants or parts thereof : Importation into the Territory of the Canary 
Islands of plants or parts thereof, of Musa spp. from any source prohibited. 

Living plants, straw, and other by-products, and other articles of plant origin, 
such as trunks, roots, leaves, used supports even though exported from Madeira as 
fuel as a precaution against the introduction of the banana borer (Cosmopoliks 
sordidua Germ.). (Order of May 28, 1934.) 

p 2 
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Importation restricted 

PhyUoxera vitifoliae Fitoh, viable eggs, larvae and pupae : Importation and 
transportation in viable condition permitted into non-phylloxerated provinces 
only in glass vials or tubes hermetically sealed with sealing wax. (Law of May 21, 

1908, Art. 27.) 

Grapevines and cuttings thereof, of American species, may be imparted into 
non-phylloxerated provinces only under a special authorisation of the respective 
provincial Agricultural Council. (Law of May 21, 1908 and Order of 31, Bee. 

1909, as amended by that of Dec. U, 1914.) 

Trees, shrubs, and plants of all kinds, except grapevines, from countries which 
do not adhere to the Berne Convention, may be imported into or through non-phyl- 
loxerated provinces only when accompanied by a shipper’s declaration of origin 
and a phylloxera certificate. (Law of May 21, 1908, Art, 30, par. 3 ; this applies 
only to plant material proceeding from countries in which phylloxera does not 
occur ; Art. 31.) 

Cotton seed : Importation and distribution must be passed upon by the State 
Cotton Commissary. Prohibited from Brazil, China, Egypt, India, Japan, Mexico, 
and the United States. (Orders of Nov. 6, 1923, and Apr. 19, 1929.) 

Ornamentals with a minimum quantity of soil adhering to the roots, 6ulmitted 
from Belgium, France, and the Netherlands under certification. (Orders of Nov. 8, 
1929, June 28, 1930, and Nov. 9, 1931.) 

Potatoes : Each shipment to be accompanied by a certificate affirming that 
the tubers were grown in a locality free from potato wart, SyTichytrium endobio- 
ticum (Schilb.) Perc., and that the place is situated not less than 20 km. from ^y 
crop attacked by that disease. (Order of June 4, 1928.) Also a prohibition 
againsrimportation of potatoes from France, Germany, and other countries 
infested with the Colorado potato beetle, Leptinotarsa decemlineata Say. (Order 
of Nov. 3, 1931.) 

Mushroom spawn : Phytosanitary certificate required, affirming that the 
manure used for growing the spawn was sterilized before being sown, that the sowing 
was made from a pure culture of mushrooms, and that the product contains no 
pathogenic organisms injurious to crops. (Order of Nov. 18, 1931, see p. 8.) 

Living plants and parts thereof, including seeds, fresh or dried fruits, fresh 
vegetables, cereals, dried legumes, etc., must be accompanied by a phytosanitary 
certificate affirming freedom from the parasites named in the Order of April 20, 
1932, pp. 5 et seq. The Order of March 6, 1929, contains a list of products subject 
to certification. 

Dried fruits imported through Hamburg, when forwarded to Spain, must be 
accompanied by a copy of the original phjdosanitary certificate and by a new one 
issued by the phytopathological officials of the port of Hamburg. (Order of May 
16, 1933, see p. 7.) 
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Importation vnretiricUd 

Seeds, dried plaato properly prepared for herbariums, cut flowers, and pro- 
ducts other than grapevines (Art. 22, Law of May 21, 1908) may enter Spain without 
other restrictions than those resulting iri>m measures to prevent the spread of 
diflflaiifla other than phylloxera, except as provided in article 30 (Law of May 21, 
1908, Art. 32.) 

FsECAtmONS AOAINST THB InTBODUOTION OB' SPBCIBMD FaBASITXS 

{Royal Order No. 976, of Apr. 19, 1929 ; Gaceta de Madrid, No. 114, 

Apr. 24, 1929) 

Importation prohibited 

Article 1. From April 26, 1929, in order to prevent the introduction into Spain 
of the plant parasites later specified, the importation of products originating in the 
following-named countries is prohibited : 

Japan, United States of America, Canada, and New Zealand. All Vinda of 
fresh fruits, and the plants, shoots, scions, etc., of all fruits, and mulberry trees, 
as a protection against the insect pests ; 

Aspidiotus pemiciosua Comst., the San Jose scale. 

Avlacaapis pentagona Targ., white peach scale. 

Diaieurodea citri Riley A Howard, citrus wliitefiy. 

PopiUia japonica Newm., Japanese beetle. 

And against the cryptogams ; 

BaeiUua amykmorva (Burr.) Trev., fire blight or pear blight. 

Phylloaticta aolitaria E. & E., apple blotch. 

Bacterium dtri Hasse, citrus canker. 

Brazil, China, Egypt, iTtdia, Japan, Mexico, and the United States of America. 
Seed cotton and cotton seed, the cultures of which are attacked by the cotton boll 
weevil, Antkonomua grandia Boh., and the pink bollworm, Pectinophora goaaypiella 
Sftund. (See also Order of Nov. 5, 1923, restricting the entry of cotton seed.) 

Extension of the Prohibition 

{Decree of Aag. 14, 1934 ; Gaceta de Madrid, No. 228, Aug. 16, 1934) 

Article 1. As a preventive measure against the introduction into, transit 
through, and distribution of San Jose scale, Aapidiotua pemiohaua CcHnst., in Spain, 
the importation is prohibited of all kinds of fresh fruits, as w^ as living plants and 
parts thereirf (scions, buds, greenhouse plants, etc.), which (sri^nate in, or proceed 
from Argentina, Braizil, Mexico, Portugal, and South Africa. 

(No®?.— Since the San Jose scale is widely distidbuted in tiie United States 
thw deoiee is undoubtedly an>boable.) 
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PaAASITBS against which CnBTIBIOATION is BBQCIBBiD 
{Order of Apr. 20,1932 ; Gaeeta de Madrid, No. IIS, Apr. 24, 1932) 

In connection with the order of the Ministry of Agriculture, Industry, and 
Commeroe, No. 624, of March 1, 1932, concerning a list of diseaaes and enemies of 
plant cultures, against which certificates issued by the French phytopathological 
service are to be adjusted with respect to shipments of living plants directed to 
Spain : This Ministry has resolved to transmit the list of insects, fungi, and bacteria 
whose presence in consignments of plant products from any source y which are shipped 
to Spain, or whose existence in the countries of origin will determine the prohibition 
of the importation of the plants, their fruits, seeds, or parts, which those parasites 
attack, and of articles that may serve as vehicles of infection. 

Certificates of official phytopathological services of the various countries that 
export plant products and living plants to Spain must affirm the non-existence in 
the respective country of the diseases or pests caused by the agencies named in the 
said list. 

List of insects, fungi, and bacteria whose presence in consignments of plants 
and plant products exported to Spain or whose existence in the countries of origin 
will determine the prohibition of the plants, their fruits, seeds, or parts which 
those parasites attack, and materials that may serve as vehicles of infection. 

Insect Pests 

(AUyrodes) Dialeurodes citri Ashm., citrus whitefly, and other species of the 
same genus. 

Anthonomus grandis Boh., boll weevil. 

(Aonididla) Aspidiotus pemiciosus Comst., San Jose scale, on fresh fruits of 
any kind. 

Coccus viridis Green, green scale, on coffee fruits and citrus plants. 

Epitrix cucumeris Harr., potato flea beetle. 

Icerya purchasi Mask., cottony- cushion scale. 

(Laspeyresia) Orapholitha molestay oriental fruit moth, in fresh fruits. 

Leptinotarsa decemlineata Say., Colorado potato beetle on potatoes and other 
solanaceous plants. 

Pectinophora gossypidla Saund., pink boUworm. 

PopiUia Japonka Newm., Japanese beetle. 

{Saskiaspis) Aulacaspis pentagona Targ., white peach scale. 

on apple (Malus sylvestris L.), apricot {Prunus arrmniaca)^ cherry (Prunus 
spp.), cherrylaurel (Laurocerasus spp.), grape 8PP0» Jessamine 
{Jaaminus spp.)» locust {Robinia spp.), mulberry {Moms spp.), 
peach {Amygdalus persica L.), pear (Pyrus communis L.), poplar 
C an adi an (Populus deUmdes Marsh), Sophora {Sophora Japonica 
L.), spindle tree or burning bush (Euonymus)y white beam (Sorbus 
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aria Cram;.), willow {Salix ^pp.), cacao pods {Theobroma cacao L.), 
Sesamia calamistis Hmps., stalk borer of maize and millet. Exotic 
fruit flies. 

Fungi and Bacteria 

Ascochyta chlorospora Speg., shot-hole and fruit spot of Prunua. 

Bacillus amylovorus (Burr.) Trev., fire bh’ght on plants and fruits of apple, pear, 
quince, and other cultivated or wild Pomaceae. 

Bacterium, citri Hasse, citrus canker, on citrus plants and fruits. 

Ceratostomella (Oraphium) Ulmi (Schwarz) Buisman, Dutch elm disease. 

Corticium Koleroga (Cke) V. Hoeh, koleroga. 

Corticium salmonicolor B. & Br., pink disease, on citrus plants, parts thereof, 
fruits, and peelings. 

Diaporthe perniciosa Marchal, fruit tree canker. 

Endothia parasitica (Murr.) And. & And., chestnut canker. 

Fusarium cubense E. F. Sm., Panama disease, banana wilt, on plants and 
fruits of Musa and Ariarias, 

Guignardia bidwelli (Ellis) V. & R., black rot of grape, on rooted and unrooted 
cuttings of American and European grapes. 

Gymnosporangium Juniperi-virginianae Schw., apple rust, on plants and fruits 
of apple and Juniperus virginiana. 

Neofabraea malicorticis (Cordley) Jackson, black-spot canker of apple, on plants 
and fruits of apple, pear, and quince. 

Phyllosticta soliiaria E. & E. apple blotch, on plants and fruits of Malus, 

Syuchytrium endobioticum (Schilb.) Perc., potato wart, on potato tubers 
fruits and green parts of all Solanaceae, including tomatoes, eggplants, and peppers. 

Thielaviopsis paradoxa (De Seyn.) v Hoech., black rot of sugarcane on plants 
and fruits of Musa and Ananas. 

A COPY OF ORIGINAL CERTIFICATE REQUIRED FOR DRIED FrUITS IMPORTED AT 

Hamburg 

(Order of May 16, 1933 ; Gaceta de Madrid, No. 143, May 23, 1833) 

Under reservation of the suspension of this order if the condition of shipments 
makes it advisable, shipments of dry or desiccated fruits proceeding from the port 
of Hamburg will bo admitted into Spain only when accompanied by a copy of the 
phytosanitary certificate issued by authorized technical oflBcials of the country of 
origin for each lot forming the shipment ; these certificates must be verified by the 
German technical officials of the port of Hamburg. 

In addition, each such shipment must be acoompanied by a phytopathological 
inspection certificate issued by the Hamburg technical officials. Finally, these 
shipments must be found in a satisfactory condition upon inspection by the Spanish 
National Phytopathological Service. 
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Importation of Coconut Febbr PsomBiniD 
(Acer## 6fOct. 5ip 1931 ; Goettad^ Madrid, No. 309, Nov. 1, 1931) 

Prohibits the importation of coconut fiber into Spain, in order to assist the 
esparto grass industry. 

Ceetification of Mttshboom Spawn Rbqttirbd 
(Order of Nov. 18, 1931 ; Gaceta de Madrid, No. 395, Nov. 81, 1931) 

Each shipment of mushroom spawn offered for importation into Spun must 
be accompanied by a phytosanitary certificate issued by an official of the ph 3 rto- 
pathological authority of the country of origin, affirming that the manure used for 
growing the spawn was sterilized before sowing (the method of disinfection being 
stated) ; further, that the sowing was made from a pure culture of mushrooms 
(Agarwua campestris L.) and that the product contains no pathogenic organisms 
injurious to crops. 

* 

« « 

ARGENTINA REPU&LIC 

Plant Quabantinb Import Rbstexotions of thb Rbpubuo of Abobntina 

Notification No. B. P.Q.~3S7, Supplement No. 4, July 20,1936, 
issued by the United States Department of Agriculture, Bureau 
of Entomology and Plant Quarantine, Washington, D. C. 

Authorized ports of entry 

Bbobbb No. 69595, October 25, 1935, authorizes the importation of {fiants and 
plftTit products in general through the port of Mendoza, in addition to the ports of 
Buenos Aires and Bahia Blanca already designated. 



personal Kotet» Appointments and Transfers, Meetings an4 

Conferences, etc* 

The Indian Central Cotton Committee 

Mr. T. R. Low, B.Sc. Agri., Director, Institute of Plant Industry, Indore, 
has been nominated by the Durbars of the Indian States in Rajputana and 
Central India to be a member of the Indian Central Cotton Committee, vice 
Mr. F. K. Jackson, resigned. 


The Imperial Veterinary Research Institute 

Mr. Harendra Nath Ray, M.Sc., P.R.S., Ph.D. (Lond.), University Lec- 
turer in Zoology, at the University College of Science and Technology, Calcutta, 
has been appointed on probation for one year, to the post of Systematic Proto- 
zoologist at the Imperial Veterinary Research Institute, Muktesar, with elBfect 
from the 18th August 1936. 


Madras 

Mr. R. W. Littlbwood, I.A.S., Acting Principal, Agricultural College, 
Coimbatore, has been placed on special duty in the Live-stock Section for a 
period of two months from the Ist November 1936. 


Mr. D. G. Mhnro, B.Sc. (Aber.), Deputy Director of Agriculture, VIII Circle, 
has been appointed to act as Principal, Agricultural College, Coimbatore, vice 
Mr. R. W. Littlewood, Officiating Principal, placed on special duty with effect 
from the Ist November 1936 or date of taking charge. 


Mr. K. T. Alwa, L.Ag., Deputy Director of Agriculture, TelHcherry, in 
category 4, class I, Madras Agricultural Service, has been appointed to act as 
Headquarters Deputy Director of Agriculture, Madras, in category 2, class I, 
Madras Agricultural Service, vice Rao Sahib C, Narayana Ayyar, Dip. Agri., 
due to retire on the 18th November 1936. 


( 119 ) 
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Mb, M. Kanti Raj Nayudf, M.A., B.Sc. (Edin.), Assistant Director of 
Agriculture in category 6 of class I of the Madras Agricultural Service, has been 
«pj)ointed to a post in category 8 of class I of the same service and posted to 
act as Superintendent, Agricultural Research Station, AnakapaUe, with efiFect 
from Ist November 1936 or date of taking charge. 


Mr. Pbbcival Vbnkataramayya, M.A., B.Sc. (Edin.), Assistant Agricul- 
tural Chemist, in category 7 of class I, Madras Agricultural Service, has been 
appointed Agricultural Chemist, Coimbatore, in category 5 of class I, Madras 
Agricultural Service, with effect from the 23rd August 1935. 


Mr. K. M. Thomas, B.A., M.Sc., Assistant in Mycology in category I of class 
I of the Madras Agricultural Subordinate Service and a probationer in category 7 
of class I of Madras Agricultural Service, has been appointed to a post in cate- 
gory 5 of class I, Madras Agricultural Service, and to officiate as Government 
Mycologist, Coimbatore, from the 7th November 1936 or date of taking charge, 
vice Rao Bahadur S. Sundababaman retiring from service on the 7th Novem- 
ber 1936. 


Mr. T. S. Alaoappa Pillai, G.M.V.C., on return from leave, has been 
appointed District Veterinary Officer, Nellore. 

A 

Mr. T. Vinayaka Mudaliyar, G.M.V.C., Acting District Veterinary Officer, 
Nellore, on relief by Mr. T. S. Alaoappa Pillai, has been appointed to act as 
District Veterinary Officer, Madras. 


Mr. H. N. Chelva Ayyangar, G.M.V.C., Veterinary Assistant Surgeon in 
the Selection grade and Officiating Lecturer in Anatomy in the Madras Veteri- 
nary College, has been appointed to the Mswiras Veterinary Service in category 3 
of class I, as Lecturer in Anatomy with effect from the 17th July 1933. 

A 


Mr. K. Sbshagiri Rao Nayudu, G.M.V.C., Veterinary Assistant Surgeon 
in the Selection Grade and Officiating District Veterinary Officer, has been 
appointed to the Madras Veterinary Service in category 4 of class I, provisionally 
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substantive, with efifect from the 28th July 1933 in the vacancy caused by the 
suspension of the hen of Mb. K. Kailasah Ayyar, G.M.V.C. upon his appcrint- 
ment as District Veterinary OfiScer and substantively with efiFect from 9th April 
1934 in the vacancy caused by the demise of Bao Sahib H. C. Saupath AvYAHaAB. 


Mb. M. a. Ranoaswami Ayyab, B.A., G.M.V.C., Veterinary Assistant Sur- 
geon in the Selection Grade and Officiating Lecturer in Physiology, Madras 
Veterinary College, has been appointed to the Madras Veterinary Service in cate 
gory 3 of class I, as Lecturer in Physiology, with effect from the 2nd July 1934. 


Me. a. Castbijno, G.M.V.C., Veterinary Assistant Surgeon in the Seleo- 
tion Grade and Officiating District Veterinary Officer, has been appointed to the 
Madras Veterinary Service in category 4 of class I, with effect from the 14th July 
1934, in the vacancy caused by the demise of Mb, A. J. Wilsoh. 


Bombay 

The following appointments have been made with effect from the 2nd Novem- 
ber 1930 — 

Mb. W. J. Jbhkihs, M.A., B.Sc. (Edin.), I.A.S., to officiate as Director of 
Agriculture. 

Mb. B. S. Patbl, N.D.D., N.D.A., C.D.A.D., on relief by Mb. Jenkins, to 
be Deputy Director of Agriculture, Gujarat. 


Mb. B. S. Patel, N.D.D., N.D.A., C.D.A.D., Acting Direct(*r of Agriculture, 
has been granted leave on average pay for four months from the 2nd November 
1030 or the subsequent date on which he may be relieved. 


Mb. G. B. Patel, on return from leave has been appointed to be Cotton 
North Gujarat, Viramgwn. with effect feom the ist October 1930, 
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Rao Saheb 6. L, Kottur, Cotton Breeder, Southern Mahratta Country, 
Dharwar, has been granted an extension of leave by two months on average 
pay with effect from 1st September 1936 in continuation of the leave for one 
month granted to him by the Director of Agriculture. 


Db. Jamshbd Abdbshir Daji, Assistant Investigator, Dry-farming Research 
Scheme, has been appointed to be Agricultural Chemist to Government, vice 
Rao Bahadtjb D. L. Sahasrabitdhe, M.Ag., M.Sc., retired. 


Me. E. J. BEtTEN, Live-stock Expert,- has been granted leave on average pay 
for eij^t months with effect from the 31st March 1937 or the subsequent date on 
which he may be relieved. 


Me. M. G. Kulkabni, Veterinary Inspector, Central Range, has been 
appointed to act as Deputy Superintendent, Bombay City and Harbour Veteri- 
nary Department, vice Me. D. G. Haji, retired. 


Bengal 

Me. Gosta Bbhaei Pal, M.Sc., Assistant Agricultural Chemist in the Bengal 
Lower Agricultural Service, has been appointed to the Bengal Higher Agricultural 
Service as Agricultural Chemist, Bengal, on probation. 


Me. Balwant Singh, G.P.V.C., Officiating Head Laboratory Assistant, 
Izatnagar, has been appointed to act as Veterinary Investigation Officer, Bengal, 
with effect from the 16th July 1936, vice Me. M. B. Mekon. 


United Provinces 


Db. S. B. Singh, M.Sc., Ph.D, (Lend.), has been confirmed as Deputy Dfrec, 
tor of Agriculture, with effect from the 12th July 1936. 


Mb. J. a. Manawwab, M.A., B.Sc. (Edin.), M.S.A. (Texas), Assistant Direo« 
tor of Agriculture, has been posted to be provisionally substantive Professor of 
Agrioidtwo At the Agricultural College, Cawnpore, in the temporary post in the 
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United Provinces Agricultural Service, class I, vice Mr. T. R. Low, I.A.S., trans- 
ferred on foreign service to Indore, but to continue to work as Provincial Market- 
ing Officer, United Provinces, 


Punjab 

Ur. Khan A. Rahman, B.So. (Edin.), on return from leave resumed charge 
of the office of Assistant Professor of Entomology, Punjab Agricultural College, 
Lyallpur, on the 27th July 1936, relieving Mr. K. G. Bhandaei who reverted 
to his officiating appointment in the subordinate service from the same date. 


Khan Sahib M. Mohammad Abdullah, P.V.S., Deputy Superintendent, 
Civil Veterinary Department, Ferozepore, has Ix^en appointed Officer-in-Chargo 
of the duties of the post of Superintendent, Civil Veterinary Dei)artment, Ambala 
Division, Ambala, with effect from the 13th August 1936, until further orders, 
vice Mb. J. S. Gabbwal, M.R.C.V.S., I.V.S., deputed to the Central Provinces, 
as Officiating Director, Veterinary Services, on probation for one year. 


Mb. B. N. Handa, B.So., M.R.C.V.S., Superintendent, Civil Veterinary 
Department, Lahore and Jullundur Divisions, Ferosjepore, will carry on the 
work of the Deputy Superintendent, Civil Veterinary Department, Ferozepore, in 
addition to his own duties. 


Saiybd Mubabik Ali Shah, B.Sc. (Hons.), M.R.C.V.S., has been appointed 
substantive permanent to the Punjab Veterinary Service, class I, with effect from 
the Ist July 1936 in the vacancy caused by the confirmation of Mr. T. J. Egan, 
I.V.S., as Director, Civil Veterinary Department, United Provinces. 

The services of Mr. J. F. Shiblaw, M.R.C.V.S., Professor of Pathology, 
Punjab Veterinary College, Lahore, are placed at the disposal of the Government 
of India with effect from the afternoon of the 30th June 1936 for appointment 
as Veterinary Research Officer, in chsu^e of the Pathological Section, Imperial 
Veterinary Research Institute, Muktesar, on probation for two years, 
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Captain U. W. F. Walkee, M.C., M.R.C.V.S., I.V.S., Professor of Surgery, 
Punjab Veterinary College, Lahore, on return from leave, has been posted as 
Professor of Surgery, Punjab Veterinary CoUege, Lahore, with effect from the 
Ist October 1936, relieving Mr. Mushtaq Ahmad, P.V.S., Hospital Surgeon, 
Punjab Veterinary College, Lahore, of the additional charge. 

Mb. Pean Nath Nanda, M.R.C.V.S., has been appointed substantive per- 
manent to the Punjab Veterinary Service, class I, with effect from the 9th January 
1936, in the vacancy caused by the retirement of K. S. Khawaja Ghulam Hassan. 


Mb. Ram Rattan Ghtjlati, M.R.C.V.S., has been appointed provisional 
permanent to class I, of the Punjab Veterinary Services, with effect from the 9th 
January 1936, vice Mr. Pban Nath Nanda, confirmed. 

Central Provinces 

Mr. P. D. Nair, Agricultural Asdstant in the Subordinate Agricultural 
Service, has been appointed as Assistant Director of Agriculture (on probation) 
in the Central Provinces Agricultural Service, Class I (new scale), with effect from 
the Ist October 1936, and has been attached to the office of the Director of Agri- 
culture, Central Provinces, 
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The Application of Electricity to Fruit Farming. By S. S. Nehru, 
B.A., B.Sc. (Alld.), M.A. (Cantab.), Ph.D. (Hbidblbebg), I.C.S. Published'by 
the Superintendent, Printing and Stationery, United Provinces, Allahabad, 
1935, price annas 8. 

The author has been conducting experiments in electroculture of plants sinoe 
1929 and has already recorded the results of his experiments in three publications. 
Bulletins Nos. 63, 61 and 62 issued by the Superintendent of Printing and 
Stationery, United Provinces, in the years 1931, 1932 and 1933, respectively. The 
present bulletin deals with the application of electricity to fruit-farming. Its 
main object is to show that if garden plants and trees or even parts of trees are 
provided with a jacket of iron wire-netting, or if a wire net is placed in a seed-bed, 
or if a single pot plant is provided with a wire antenna, growth is very considerably 
improved due (according to the author) to the capturing of electro-magnetic energy 
from the earth and the air. Onions are also stated to be rich in electro-magnetic 
energy and planting onions round a backward tree is said, for this reason, to 
improve its growth. There is also a short passage dealing with the application of 
artificial electrical energy to plants. There are 11 pages of letter-presa and 9 
pages of illustrations showing photographs of treated and untreated plants and 
fruits. Those who are specialists in the subject of electro-magnetic energy will 
find it interesting to attempt an explanation of the phenomena, while those accus- 
tomed to modem methods of measuring the significance of agricultural experi- 
ments will be hard put to it to extract an 3 rthing convincing from the results as 
recorded. This is a pity, since, if the simple jacketing of a fruit tree with wire- 
netting gives the results claimed, we have got here a method that deserves serious 
attention. [W. B.J 


The Use and Micote Land : Forestry Memoin No. 19, 1935. 

By R. MoLaoan Gobbib, D.Sc., F.R.S.E. (Oxford : At the Clarendon Press, 
1936). 6s. net- 

SoiL-BBOSioN is a subject of considerable importance in very large tracts both 
of the hiUs and plains of India. Attention was drawn to the damage resulting from 
soil-erosion by Mr. Baden-Powell, Conservator of Forests, Punjab, as far back 

( 126 ) 
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as 1877. Government enquiries into the nature and extent of the damage caused 
by soil-erosion have been held. The Choa Act of 1900 controlled the right of graz- 
ing but the application of this Act was very limited. At the present time it can 
be said that except for small areas, control of soil-erosion is non-existent. The 
author has done a great service in drawing attention to the importance attached 
to this subject in another country. 

The Memoir gives an excellent account of the researches that have been 
carried out in the United States. Its preparation must have involved a consi- 
derable amount of rough touring carried out in a short time and a thorough search 
of the literature available on the subject. The author is to be congratulated on 
having produced a book which will be a standard work for reference on this subject 
in the future. 

The work has been admirably plaimed to bring out the relation between 
forestry in the hills and agriculture in the plains. In the past, the tendency has 
been to regard these two subjects as independent except possibly in the sub-mon- 
tane tracts where the effect of soil -erosion is brought home t/O the zemindars by the 
large areas of land which have gone out of cultivation through Cho formation. 

The importance of forest (;over in the hills on both the surface and under- 
ground water supplies of the plains is not fully realised because data which would 
indicate the relationship are scanty. The fall in the sub-soil water-table in the 
Jullundur area is attributed to the over-grazing of the Siwaliks Hills. High 
peak flood discharges in many rivers may be attributed to the same cause. The 
effect of forests on the winter supplies of water in the areas of Northern India may 
be of considerable importance. Kecently, attention has been drawn by Hr. Church 
in America to the effect of forest cover on snow accumulation — an important 
problem connected with river supplies in April and May in Northern India. A 
knowledge of the factors concerned would be of considerable value in forecasting 
river conditions in the spring. 

As the result of Dr. Gorrie’s researches the way is now clear for an attack on 
erosion problems in India. Methods of investigation are available, methods of 
control of erosion have been devised, it now remains for these methods to be 
applied. It is to be hoped that in his further work on this subject the author 
will receive the support, both financial and administrative, that the subject war- 
rants. [E. MoK. T.] 

(The reviewer has explained that the term Cho means a hill torrent which carries a large 
amount of sand down to the plains and causes the destruction of cultivated land. Ed, ) 
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THE EELATION OF ANIMAL NUTRITION TO PUBLIC 
HEALTH IN INDIA* 

BY 

A. OLVER, C.B., C.M.G., F.R.C.V.S., F.N.L, 

Animal Husbandry Expert, Imperial Council of Agricultural Research 


Before proceeding with my address, I must express my very sincere thanks 
for the honour of having been invited to preside over the Medical and Veterinary 
Section this year ; an honour which, I can assure you, I accepted with consider- 
able trepidation. For apart from any difficulty a veterinarian must experience 
in dealing adequately with purely medical questions, I have for a long time past 
been engaged almost exclusively with administrative matters and I have found 
it difficult to select a suitable subject for my presidential address. In the end I 
have decided to discuss what, besides being of wide scientific interest, is at the 
moment a highly topical subject, and one of very great practical importance 
to the people of India, viz., the many and varied problems which are involved 
in providing a more adequate diet — for farm live-stock as well as for the 
people — at a cost which is not prohibitive for the comparatively poor. 

Probably the greatest and most difficult of all the problems which Govern- 
ments have to face in India to-day is the problem of providing, at a cost within 
the reach of the masses, an adequate and satisfactory supply of the protective 
foods of animal origin, especially milk. In spite of every effort to find effective 
vegetable substitutes these foods have, in recent years, been shown to be irreplace- 
able in human diet and owing to the rapid increase in population which is taking 
place, this problem is becoming daily more difficult. It is clear in fact that the 
best possible use will have to be made of all the food resources which are or could 
economically be produced from the available land and it is hwe that animal 
nutrition has a great role to play in the maintenance of public health. Only by 
systematic and properly controlled investigation of the feeding values of locally 
grown foodstuffs, in relation to the requirements of the live-stock of the country, is 
it possible to make the best use of the great variety of cattle foods which can satis- 
factorily be grown under the varying conditions of soil and climate which exist 
in this sub-continent. Apart from its importance to the health and development 

♦Presidential addrees to the Medical and Veterinary Research Seotion of the Indian 
Sdenoe Congreas, Hyderabad -Deccan, January, 1987. 
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of the people, systematic investigation, throughout India, of the food values of 
cattle foods is moreover a matter of huge economic significance and I propose 
to discuss very briefly a few points of mutual interest to human and animal 
dieteticians and to suggest ways in which proper attention to the nutritional 
requirements of farm live-stock might make available, at reduced cost, larger 
and better supplies of these protective foods. 

Before considering the problem of economic production it is however necessary 
to have some authoritative basis on which to found our conceptions of what is 
needed for the proper nutrition of the human race and, until further research has 
been carried out, in India, we cannot do better than adopt the standards which 
have recently been published by the Health Organisation of the League of Nations, 
in the report of their meeting held in London in November 1935. 

From this report and the attached tables it may be seen that great emphasis 
is laid throughout on the essential importance, to proper development and 
maintenance of health, of foodstuffs of animal origin and particular!}^ of milk and 
eggs. It may be that strict vegetarians vill still contend that the necessity for 
animal foods in human diet is not fully proven but it is clearly impossible for any 
official body, concerned with the proper nutrition of a people, to ignore such an 
authoritative and definite pronouncement as this by a body of scientists who during 
the past ten years have been engaged, under the auspices of the League of Nations, 
in determining, firstly, what an optimum diet for the human race should consist of 
and secondly how far it is feasible, in existing circumstances, to provide an ideal 
or better diet for the generality of the people. 

Moreover their views have of recent years received more than ample confir- 
mation from very extensive controlled observations, which have been and are being 
carried out in many countries, as to the effect of an addition of some milk^to the 
ordinary diet of school children, and others, whose diet would otherwise consist 
mainly of the cheaper vegetable foods. 

The Commission also stressed the importance of proper diet in relation to the 
prevention of disease, an aspect of nutrition to which McCarri son working at 
Coonoor was among the first to draw’ particular attention. 

Indeed McCarrison appears to have been the first to demonstrate the great 
possibilities of controlling infection by the provision of an ideal diet, associated 
with strict attention to Hygiene. 

Previously, during the later years of the past century, Voit had already shown 
that a proper proportion of minerals in the diet is essential to proper utilization of 
foodstuffs, and 'I'heilerand his co-workers in South Africa had demonstrated 
the causative role of mineral deficiencies in relation to a group of live-stock diseases, 
c.g.,Lamziekte -and'Dsteo-dystrophia, which previously had uot been properly 
understood. By co-ordinated veterinary and bio-chemical research he showed 
that nutritive defects, consisting mainly of inadequacy of minerals and vitamins, 
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irefe the primary causes of the reduced reristance and increased exposure to infec- 
tion from which, in their attempt to rectify these deficiencies, South African 
live-stock, over wide areas of arid country, contracted the infection which 
ultimately caused sickness or death. 

The great importance of Theiler’s work however lay in the fact that he was 
the first to demonstrate clearly the causative role of faulty nutrition in regard to 
a large group of diseases from which farm Hve-stock are liable to suflFer and 
which at one time made the rearing of live-stock difficult and even impossible 
over large areas and in many countries. 

Since these pioneer observations were made the essential importance of 
mineral matter for the proper growth, development and reproduction of experi- 
mental animals has repeatedly been demonstrated and Orr and others, quick to 
realize the importance of Theiler's work, have extei^ded widely his observations as 
to the pathogenic role of mineral and vitamin deficiencies in various parts of 
the world. 

One need only mention the group of diseases on which Tbeiler’s initial obser- 
vations were made in South Africa, and the so-called Bush-si cknoss of New Zealand 
and other countries, due to iron deficiency, to illustrate the great economic import- 
ance of an adequate supply of minerals in animal diet, and though the field has 
scarcely been scratched recent systematic investigation of stock diseases in this 
country, carried out by specially employed veterinary investigation staff and 
others, has produced ample evidence of severe marasmus and mortality among 
live-stock in India, traceable to deficiencies of essential mineral matter in the 
foodstuffs available. 

Modern research on the vitamins has also led to a far more exact appreciation 
of the principles on which the feeding of live-stock must be based and the import- 
ance of the accessory food factors in animal nutrition is now no longer disputed. 
Owing largely to their elusive nature and the comparatively minute quantities 
required they wore long regarded as something in the nature of a medical fad but 
there is now ample evidence that these substances play a most important role 
in the nutrition of farm live-stock. For example in India it has recently been 
shown that a nutritional deficiency is the main causative factor in the produc- 
tion of a specific form of blindness with which, until measures were taken to 
provide an adequate supply of fresh green stuff approximately 40 per cent of all 
the calves produced in a certain herd were affected ; most of them bring totally 
blind at birth and many unable to carry on an independent existence. Investi- 
gation of the conditions under which this herd was maintained, combined with 
controlled experimentation at the Muktesar Institute, has in fact shown that 
the condition of these calves was due to alack of vitamin A in the diet of the 
herd ; which at that time had little land at its disposal for ‘the production of 
green fodder. It was shown in the course of these investigations 
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the condition could be produced by feeding pregnant cows on an autoclaved diet 
which, in other respects, was similar in composition to that on which large numbers 
of cattle are regularly maintained at the Institute in perfect health. 

It was moreover shown that it is not possible to maintain cattle for any 
length of time on autoclaved food. For very shortly after being placed on 
such a diet the cows under experiment lost condition so rapidly and became 
so obviously ill that it was necessary to add a proportion of un-autoclaved food 
to the ration, to obviate vitiation of whole experiment owing to demise of the 
experimental animals. 

The essential importance of an adequate supply of \ritamin A to cattle was thus 
clearly demonstrated and it is of interest that similar oases of natal blindness in 
calves have since been detected in other parts of India ; particularly in big cities, 
where the diet consists mainly of dry fodder and concentrates. 

It is further of considerable interest that in the course of these investiga^ 
tions instances occurred of calves, bom from mothers which had previously 
received an ample supply of green fodder, which developed this form of blindness 
within a short period of arrival at the station concerned ; where as mentioned 
above the supply of green stuff was very deficient. These observations seem 
to indicate quite clearly that milk from cows fed almost exclusively on dry 
food materials, on which cows are usually fed in city dairies in India, and during 
the dry season in many parts of India, is very lacking in vitamin A. It is rational 
therefore to assume that the milk of cows maintained in city dairies where adequate 
supplies of green fodder are costly and difficult to obtain cannot usually be con- 
sidered a satisfactory food, particularly for children. This is a point which I am 
sure deserves much greater attention than it has hitherto received from the 
general public. 

Aykroyd and others have on the other hand recently demonstrated that strik* 
ing improvement in the health and development of school children in India can 
rapidly be effected by the addition of small quantities of cow^s milk to their diet 
and it is a matter of very considerable importance to human dieteticians in India 
that in the course of these observations it has been shown that skimmed or sepa- 
rated milk — or reconstituted milk made with skimmed milk-powder— are very 
valuable foods, when taken along with adequate amounts of great leaf vegetables 
or fruit and adequate exposure to sunlight. It seems in fact ttat while the supply 
of vitamin A and of carbohydrates may be adequate in the ordinary diets of In^, 
the content of protein of high biological value and of the essential minerals and 
other accessory food factors, which are contained in skimmed and separated milk, 
and in milk-powder, must be definitely lacking in those diets. Great improvement 
in health and physique could therefore be effected, at comparatively small cost, 
if the consumption could be increased of skimmed or separated milk or of milk- 
powder — ^in which all the proteins imd mineral salts pf whole milk remain 
almost iptact. 
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Id ooBaidedng the proper autritioa of a people it is oeoesstuy to go right 
down to fnndamentds snob as the oomporition of the soil on which the foodstuffs 
oonsumed by hve^atook are produced and to such matters as the effect of 
chffsrent systems of cultivation and grazing on the quality of the cattle foods pro- 
duced, and this Imngs me to another aspect of nutrition to which 1 wish to r^er, 
vti., the quality of the proteins available in foodstuffs of animal origin. In the 
past, in estimating the feeding values of foodstuffs, attention was paid mostly to 
the quantity of carbohydrate, protein and salts, present in the various constituents 
of the diet, but in more recent years the essential importance of animal proteins 
of high biological value has become more and more recognized. The amino acids 
which enter into the composition of a diet are in fact of great importance to 
dieteticians and this is a factor in relation to which the nutrition of farm live-stock 
and indeed of the crops on which they are fed must play an important part in human 
nutrition. 

For example, it is well known by expert stock-breeders and feeders that the 
quality of thoir stock and the price they fetch in the market depends very largely 
on the quality of the foodstuffs upon which they have been reared and maintained, 
and for that reason good graziers and stock-breeders have always paid particular 
attention to the proper manuring and management of their grassland and to 
quality in the foodstuffs fed to their stock. 

But until comparatively recently it was generally assumed that the difference 
between the results obtained from good and poor pastures lay mainly in the higher 
protein and starch content of the former. 

Orr and his co-workers have however shown that the most important difference 
between grass grown in well-managed land or under artificial cultivation and 
that produced on poor pastures lies in the comparatively high mineral content 
of the former. They have further shown that if the mmeral content falls below a 
certain point the material becomes unpalatable to stock and is refused, while the 
absorption of such minerals as are present in overripe and innutritious fodders is 
defective. 

To a country such as India where every year there is a period when natural 
growth of succulent fodder is almost at a stand-still and where the foodstuffs 
available for stock are mostly dry, overripe, crop residues which have long been ex- 
posed to sun and rain, these observations are of the utmost practical importance, 
to human as well as animal dieteticians, since the provision for stock of a diet of 
good quality presents difficulties which are not at all met with in countries where 
rainfall is more evenly distributed and sun light is not so intense. 

It is thus essential for the proper feeding of the people that facilities should 
be jffo^ed for systematic research on the composition and proper conservation 
»nd utiliaation, by indigenous types of live-stock, of such fodder and other food 
material as can be made available at reasonable cost. 
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In this connection it is necessary also to remember that we have evidence 
to show that the capacity of Indian cattle, of pure Indian origin, to utilize com- 
paratively dry and innutritions foodstuffs, is high compared with that of cattle of 
European origin and higher in some breeds than in others, while it seems that the 
hump or fat tail which is so commonly met with in desert animals and in Indian 
live-stock may be of greater significance in nutrition than has commonly been 
supposed. 

But though it is a truism that well-fed meat and milk of good quality are of 
higher biological value than similar material of lower quality it seems to be little 
understood in India that an adequate supply of such high quality foods can only 
be produced by the provision of a better supply of nutritious and easily digestible 
foodstuffs. Fodder crops of good quality can in fact only be grown under a system 
of cultivation or management of grassland which is calculated to furnish an ample 
supply of plant food. 

Proper mixed farming, combined with proper management of grasslands 
and suitable conservation of cattle foods of good quality, is thus a matter of im- 
portance to human dieteticiana as well as to the farming community. The coarse 
grass which is grown in the wetter parts of India is indeed so deficient in 
nutritive value and becomes so indigestible that it is not possible to produce high 
grade stock or animal products of good quality unless provision is made for an ade- 
quate supply of specially grown fodder crops or concentrates. Cattle reared 
exclusively on such grass are in fact commonly so poor that they are of little 
use as work or milch animals and rightly fetch such low prices for slaughter 
that their production is an unremunerative drain on the fodder resources of the 
country. 

We are faced here with the apparent paradox that, in India, the test developed 
cattle are produced in areas where the natural growth of grass is comparatively 
scarce. But the position is not so paradoxical as it may seem, since in dry 
areas stock-owners are forced to provide supplementary foodstuffs of compara- 
tively high biological values for their stock. Further in order to keep them alive 
during periods of drought and to meet the cost of providing supplementary 
foodstuffs they are forced to maintain only such numbers of comparatively good 
cattle as can produce sufficient [return, from milk, or form the production of 
valuable work animals, as will justify the outlay on fodder production. Moreover 
such grass as is produced is usually of comparatively high feeding value. 

How to make the production of suitable fodder crops economically possible 
iu a system of agriculture which must perforce be governed largely by the very 
limited capital resources of the Indian cultivators, is however one of the most 
difficult of the pioblems with which the better nourishment of the people of India 
is beset. 
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In existing droumstanoeB it is obviously difficult for poor cultivators to modify 
the present unsound system of agriculture, in which attention is so often alinost 
exclusively paid to the production of cereal grains or other cash crops, but it seems 
clear that any improvement in the feeding of the people must depend very largely 
on the success which is achieved in modifying this system. 

Particularly in hot climates subject to seasonal droughts and a tropical sun, 
nothing can take the place of humus in maintaining the fertility of the soil and it 
seems that, in order to maintain fertility, the rearing and maintenance of better 
cattle, under semi-stall -feeding conditions, by the introduction of more fodder 
crops into the rotation, must be an important factor in the solution of the 
cognate problems of human and animal nutrition in India. Though it is obviously 
diffioultfor a poor cultivator to find money for fodder crops, from which he is 
usually unable to obtain a direct cash return, it would in my view be wrong to 
adopt a defeatist attitude in this matter. It has in fact been demonstrated in 
various parts of India, that where a steady market for animal products has 
been provided, e.g., for milk or ghee, the cultivator has found ways and means 
of obtaining, and maintaining satisfactorily, the stock of better class which are 
needed to enable him to get a satisfactory return from his outlay. 

The provision of up-to-date facilities for the rapid transportation, under satis- 
factory conditions, of perishable animal products, from the mofussil to big cities, 
and for better control and proper development of the marketing of such products, 
are thus matters in regard to which money invested by Governments should receive 
an ample return in the improved health and prosperity of the people. 

Indeed the scientists of India could turn their attention to no greater or more 
stimulating task than that of providing an increased supply of cattle foods of good 
quality all the year round and of finding ways and means of developing in Indian 
villages a system of balanced agriculture by which the people could be better fed 
and the wealth of the country increased. In this task it is clear that systematic 
Animal Husbandry will have to play a very important part, since at present, owing 
to lack of precise knowledge of the food values of the foodstuffs usually produced in 
India, and of their utilization by Indian live-stock, huge (|uantitiee of valuable food 
material are undoubtedly to a large extent wasted. 

Mr. Bruce, the Premier of Australia, stated sometime ago that the time had 
come when Agriculture should be married to Public Health and I would particu- 
larize that, in India, Agricultural Science and organized Animal Husbandry should 
be intensively applied, in collaboration, to this problem of the economical produc- 
tion of the protective foodstuffs of animal origin, an increased supply of which is 
particularly necessary for the proper health and development of the people of this 
Qountry. 
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I suggest that the solution must to a very large extent He in educating the 
pubUoas to the essential importance to health of an adequate and sound supply 
of milk and other foodstuffs of animal origin and in providing better faoiKties for 
their production, preservation, transportation and marketing, so that viHage 
cultivators and stock-owners may be able to produce more fodder crops, more and 
better farmyard manure or compost, and better stock; thereby increasing their 
income and the nutrition of the family while maintaining the fertility of their hold- 
ings and making a substantial contribution to the maintenance of public health. 



THE GRAZING PROBLEM IN INDIA 


BY 

F. WARE, P.R.C.V.S., I.V.S., 

Director, Imperial Veterinary Research Institute, Muktesar 


Since the issue of the Report of the Royal Commission on Agriculture in 
1928, considerable advance has been made in many of the subjects dealt with in 
the Report, but one subject of which this cannot be said is that of grazing. The 
subject is dealt with very exhaustively in Chapters VII and VIII of the Report 
and no attempt is made to minimise the difficulties of the problem ; in fact both 
the difficulties and the importance of the subject are stressed in the following 
sentence 

We are well aware of the difficulties likely to be met with in practice in 
getting owners of cattle to adopt more rational methods of utilising 
the diminishing grazing areas of India, but the poverty of so large a 
proportion of the breeding herds of the country is such a serious 
handicap to the improvement of agriculture, and the management 
of the available grazing lands is so bad, that a great effort to alter 
existing conditions is necessary, and is indeed long overdue.” 

These words were written eight years ago, and there appear tp be two very 
cogent reasons why the problem should be tackled in earnest without any further 
delay. The first is that what was described by the Royal Commission as “ pressure 
on the land ” from an increasing human population is a matter of still greater 
concern since the issue of the latest census figures, which show a 10 per cent in- 
crease in the last decade. The demand for cultivable land is, therefore, certain to 
increase. 

The second reason, which is particularly the concern of anknal husbandmen, is 
that the provision of better grazing facilities is a necessary adjunct to any cam- 
paign for the improvement of India’s cattle population, particularly that most 
essential item, the working bullock. 

In order to make the position clear, it should be explained that cattle are kept 
in this country mainly for three purposes : — 

(a) For the provision of milk to large towns, hill stations, etc. For this 
purpose the best cows available are imported, stall-fed, and the young 
Bt'Ock are generally neglected. 

( HI ) 
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(6) For the production of a general utility animal, usually with the help 
of special fodder crops. The number and size of such areas is small at 
present, but they may be expected to increase as marketing facili- 
ties are developed, for the incentive to the production of this class of 
animal is sale, either of the animal itself or its products. 

(c) For the production of working bullocks. The vast majority of villages 
in India fall into this group, and it is the group to which the recom- 
mendations of the Royal Commission particularly apply, not least 
because for the production of the best type of working bullock graz- 
ing land is essential. 

Moreover this group is important for the reason that, owing to inferior 
methods of cultivation, the great majority of the ryots living in these villages are 
not able to produce suflScient food even for their families, so that their animals 
willy-nilly have to depend for their living on what grazing is available, with merely 
the residue of the crops grown for human consumption thrown in. Also it may be 
observed that as methods of cultivation improve the most probable result will be 
a further increase in human population, unless the advocates of birth control are 
able to make headway. In any case there is little likelihood of any wide-spread 
movement in favour of growing special fodder crops taking place in these areas in 
which the primary consideration is the production of working bullocks. 

We are, therefore, forced to the conclusion that this question of grazing is, 
and is likely to remain for any ordinary period of time, a most vital one to the vast 
majority of villages in India. These villages, f.c., those in group (c), can again l>e 
divided into two main classes, viz.,(i) those which at present have no suitable 
grazing for their young stock within a reasonable distance, and (ii) those which 
are either adjacent to grazing grounds or from which the animals can be taken to 
grazing areas at certain seasons of the year. 

As regards the first class if, even after re-classification, no suitable grazing 
land is available, it seems that the only advice that can bo given is to practice 
restricted breeding, and disposal of the unfit. The cows give insufficient milk even 
for their seldom-produced calf, and it would make matters worse to attempt to 
introduce higher yielding animals, which would require more food. The bullocks 
are of very little value as such, and in some parts are mainly kept for the produc- 
tion of manure or fuel. In these villages it will be found that there are usually 
a few better class bullocks purchased from outside and it would obviously help 
these unfortunate ryots if their facilities for obtaining suitable bullocks at a reason- 
able cost from the areas falling under (ii) could be improved. 

This, therefore, brings us to class (ii), i.e., those villages which are adjacent 
to actual or potential grazing areas, and in this connection it may be pointed out 
that some of the most valuable grazing areas in the cx>untry are to be found in 
Indian States^ who aye therefore very much concerned ^th this problem, 
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As regards British India the Royal Commission points out that of the total 
area of land about 20 per cent of it is administered by the Forest Department and 
45 per cent is classified as ** cultivable waste or “ land not available for cultiva* 
tion*\ and it makes the recommendation that in the case of both these areas the 
classification should be re-examined with a view to providing better grazing 
facilities for India’s live-stock. With reference to the area now administered by 
the Forest Department the Commission states : ‘‘ The ideal to be aimed at in aU 
provinces is to distinguish between land which is suitable for the growth of good 
timber trees or for fuel plantations and land which is suitable neither for timber, fuel 
plantations nor for ordinary cultivation, but may possess possibilities for deve- 
lopment as fodder reserves and grazing grounds Action on these lines has, of 
course, already been taken in some provinces, notably in Madras, where the 
formation of Panchayat village forests has been encouraged on a large scale, but 
it appears that the Commission did not contemplate any large extension of this 
arrangement but rather that such grazing lands, after re-classification, should 
be administered by a special branch of the Forest Department as a demonstration 
of what can be done under scientific control. In regard to these forest grazing 
areas the Commission states : Because of their small commercial value and 

also because the important forests give scope for all the energies of the existing 
forest staff, little attention has been given to the development of the second type 
of forest property. Nor do we think it likely that it will ever receive the attention 
that should be given to it unless it is placed under the management of a division 
of the Forest Department directly responsible for its development.” 

Turning now to the areas classed as “ cultivable waste ” and “ land not avail- 
able for cultivation ” the Commission remarked ; “ We think it likely that 

within these vast areas there could be found much land which, although unsuited 
for commercial afforestation, might, if placed under the charge of a minor forest 
division, be used to grow fuel and provide better grazing than it now does.” 

The Commission realized well enough that to effect any improvement time and 
money would have to be spent and a good deal of close study given to the problem 
by officers specially selected and trained for the purpose, but they conclude their 
remarks with the statement : We are satisfied that a share of the attention 
which has hitherto been bestowed on the valuable section of the country’s forest 
property should now be spared for, and concentrated on, the problems presented 
by that section of the forest land now regarded and treated as waste.” 

Quotations have been made from the Commission’s report in extenso, for the 
recommendations made are far reaching and appear to offer one of the very few 
practicable means of finding a solution for the greatest problem confronting animal 
husbandmen in India today, viz.i the provision of more and better food for her 
cattle, and this again, it may be observed, is only part of the bigger question of 
the nutrition of both her human and animal populations. 
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A plea is, therefore, put forward that a deeper study of this intricate problem 
should be made in all provinces, and as an example of what may be done, even with 
most unpromising material, the grasiland improvement recently effected in North 
Wales may be quoted. 

The items of work which seem to call for early attention in this country, if 
better use is to be made of grazing lands, are the following : — 

{i) Soil and plant surveys. 

(it) Analysis and feeding trials of fodder from typical areas. 

(Hi) Introduction of new grasses, legumes, edible shrubs, etc. 

(iv) Prevention of erosion by ‘‘ bunding ’’ and other simple methods. 

(v) Provision of a weU-distributed supply of drinking water. 

(vi) Pasture management including controlled and rotational grazing, 

fencing, etc. 

(vii) Possibilities of fodder conservation — dry storage and ensilage. 

(viii) The restriction, where possible of the number of pt^rmits issued for 
grazing, so as to allow of the proper development of the area and pre- 
servation of desirable grasses. 

(ix) The permanent protection of all animals against rinderpest before 
I>ermit8 are issued. 

(.i) The castration of all scrub bulls with two teeth or over, unless an 
enhanced grazing fee is paid. 

■* Before the above improvements can be introduced on a scale sufficiently large 
to make any appreciable contribution to the food problem in India, however, it 
will be necessary to investigate the question of re classifying the existing land, as 
recommended by the Royal Commission on Agriculture, and this having been done, 
the next step will be to assign to one department, or division of a department, the 
duty of developing the areas set apart for grazing to their fullest capacity. 
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Two previous reports, each covering the period of a year, 1932-33 and 1933-34, 
have already been published in Agriculture and Live-stock in India ^ Vol. IV, Parts H 
and V, 1934, and this report covers the final year 1934-35 of the test and gives the 
conclusions arrived at from the careful examination of the whole experiment. 

The year under report was normal for the greater part of the time. Consi- 
derable confusion, due to the rebuilding of the milch byre after the earthquake, 
existed for a couple of months in the early stages, and at the end of January, 
1935, an outbreak of foot-and-mouth caused much dislocation among the cows 
in milk and a heavy mortality among the young calves. The effect of these inci- 
dents is not immediately noticeable, but undoubtedly had a certain eftVct on yield. 

Milk yield 

Four times milking is now standard throughout the herd, and the average milk 
yield table per cow per day is given here and shows the steady improvement in the 
entire herd under special handling and four times milking since it was started. 

Table I 

Average milk yield per cow per day 


Before special handling Under special handling 


MonUi 

1025-26 

1026-27 

1027-28 

1028-2S 

1 1029-30 

1930-81 

1931-32 ! 

j 

1932-33 

1933-34 

1934-35 

April . 

18*2 

12*6 

12*0 

15*3 

! 16*0 

13*2 

14-0 

16*4 

17*8 

22*0 

May . 

12*5 

12-8 

12*6 

14*0 

14*2 

14*2 

13*5 j 

17 4 

19*1 

21*9 

June . 

12*2 

14*1 

18*2 

16*2 

13*9 

15*0 

12*8 ! 

17 9 

19*2 

20*4 

July . 

13*1 

13*8 

11*8 

16*1 

18*6 

14*6 

12*8 

17*7 

17*3 

20*1 

August 

12*8 

18*6 

11*7 

16*0 1 13*6 

13*9 

13*8 , 

18-6 

16*8 

20*2 

September . 

12*8 

13*6 

12*7 

13*9 

12*8 

12-3 

13-6 

18-0 

16*2 

17*7 

October 

11*8 

12*2 

11*9 

14*9 

110 

1 11*2 

12*4 

17 i 

16*6 

17*1 

November . 

11*0 

10*8 

10*9 

14*1 

10*4 

10*0 

11*2 

j 

16*6 

16*7 

17*8 

December . 

12*0 

9*8 

11*0 

13*9 

10*2 

11*4 

10-8 ' 

17-6 

18*1 

18*8 

January 

11*6 

8*0 

11*7 

12*8 

10*4 

14*1 

11*6 i 

17 3 

18-4 

20*0 

February . 

11*4 

0*8 

11*9 

18*4 

11-6 

14*4 

12*2 1 

17 8 

18*7 

20*8 

March 

11*0 

10*0 

12*2 

14*8 

18*2 

14*1 

18*0 i 

17-8 

21*1 

21*1 

Average 

• 

12-1 j 

11*8 

12*0 

14*6 

12*5 

18*2 

i 

12-7 j 

m 

18*0 

10*8 


Inoreaie in lOSS-SS over 1928-20—20*8 per cent 
Increiae In 1088-34 over 1028-20—23*6 per cent 
jneteaae in j[jl84-85 ovey 1086-58^85*8 per cent 
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0 
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It will be noticed that the peak year of ordinary handling wa« 1928*29, when 
the average was 14-6 lb., while under special handling the average of 17*6 lb. in 
1932-33, 18-0 lb. in 1933-34 and 19-8 lb. in 1934-35 have been produced by the 
herd, an improvement in milk yield of 20* 3 per cent, 23’ 6 per cent and 36 • 8 per 
cent respectively over the peak year 1928-29. 

STERILITy, HOLDING OFF AND-DDDEB TBOUBLB 

Table II shows that in the year under report, which is the last year of the 
experiment, we had a single cow cast for sterility and three cows sold for udder 
troubles (all contracted before the experiment started). 

Lalagi No, 596 developed a loose sphincter in 1934, and during the foot-and- 
mouth outbreak, it was feared that one quarter would be lost altogether through 
the teat becoming blocked, but after her present calving that quarter has 
corrected itself and is now functioning normally. Four times milking which 
acted as a massage and helped in the absorption of the occluded matter, appears 
to have saved this valuable cow from losing a quarter. 



Sterility, holding off and udder trouble in the Sahiwal herd 
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KoTE,--The year given after the name of a cow shows the commencement of udder trouble or sterility in the animal. 
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Hbbd OHABT 

The herd chart (Fig. 1) is given in the same form as in last report. From a 
perusal of it, the progress made by the herd in the last three years can be 
gauged. The increase in the number of 8,000 lb. cows is very marked, and it is in 
the case of these cows that the eflFect of the four times milking is most marked. 
A definite policy of weeding out below 4,000 lb. has now been started, and the 
majority of the herd are now on the 6,000 lb. mark or higher. Compared with 
1934, the number of 8,000 lb. cows has increased from 5 per cent to 19 per cent ; 
above 7,000 lb. decreased from 13 per cent to 11 per cent and above 6,000 lb. 
from 28 per cent to 26 per cent ; while those above 6,000 lb. increased from 16 per 
cent to 21 per cent and those below 4,000 lb. decreased from 31 per cent to 17 per 
cent. 




1 -4 

*o 

% 


MAnCH 


/S32 - BErm specml HAm/No 


MARCH , I3M - 
MARCH. 1915 — 


-S£ CORD ye AH 
-TH/BS YCAF 



ABoye^ , 


ABffyi 

rooo lb. 


ABOyi 
BfiOG lb. 


AB 0 ¥£ 

5fiQO lb 


'^Boyi 

A.OQOlb 


4,000 Ih^ 


Fio. 1. — Herd chart for March Slat, 1932, 1933, 1954 & 1935. 

Results 


The results of the experiment may now be summed up : 

(1) The increase over the best year under ordinary handling was mt^tain- 
ed, and a percentage of 36 ’8 obtained as against those of 20*3 shown in 
1932-33 and 23-6 the figure for 1933-34. 

(2) Plate V shows that September, October and November are still the 
three lowest yield months and in the three seasons of the experiment. Nov- 
ember was lowest for 1932-33, September for 1933-34 and October tot 1934-36. 



Milk yield in pounds. 
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A combiriation of circumstances, connected with calving and the food supply 
(grazing) seems to be the governing factor for yield in these months. 

(3) The experiment of four times milking was started from the 1st April, 
1932. Consequently some cows which were already in milk had a portion of 
their lactations under ordinary handling and the rest under special handling 
treatment. In the First Report, in comparing the milk yield under special 
handhng of such cows with their previous best yield, the complete lactation 
could naturally not be taken, but only those weeks corresponding to the special 
handling lactations could be considered. Again, at the time of writing the 
Second Report, some of these cows had not completed their second special 
handling lactations : so the yield obtained during the weeks under special handling 
lactation had to be compared with those of the corresponding weeks of the first 
special handling lactation and the previous best lactation. Such cases were also 
encountered in the third year, and as such it is evident that different periods of 
lactations had to be dealt with in the two previous reports and this accounts for 
the variations of the averages in the same lactation of an animal. 

The milk-yield figures population was started with 49 cows in the first report. 
It went down to 37 in 1933-34 (second report) from sales, failure to calve in period 
and mortality. Now at this stage, data are available for three complete special 
handling lactations of 13 cows, and the procedure of comparing complete lactations 
has been adopted. 

Table III (a) now given shows the comparison of milk 3deld of thirteen cows 
under the special handling treatment for three complete lactations together with 
their previous best lactation. Table III (6) shows the milk yield of thirteen select- 
ed best cows under ordinary handling before the experiments were started. 



Table III (a) 

Milk yield of cows under special handling experiment 
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Table III (6) 


Milk yield of selected best cows under ordinary handling 


Name and No. 
of cows 

Date of calving 

Service 

period 

(days) 

Milk 

yield 

(lb.) 

Wet 

period 

(days) 

Average 
yield 
per day 
(lb.) 

Order of 
laota* 
tions 

1. Akli231 

21st March 1917 . 

173 

6406 

307 

17-6 

1 


15th June 1918 

278 

4671 

306 

150 

2 


27th Deo. 1919 . 

167 

4886 

306 

160 

3 


19th March 1921 . 

368 

4829 

306 

16*8 

4 


lOth Doc. 1922 . 

96 

4236 

304 

13*9 

6 


20th Dec. 1923 . 

170 

4690 

304 

16-1 

6 


23rd March 1926 . 

172 

j 2762 

238 

11-6 

7 


23rd Jime 1926 . 

318 

3649 

304 

11*7 

8 

2. Anjani 210 

16th Sept. 1916 . 

166 

3679 

303 

12-1 

1 


8th Dec. 1917 

320 

4963 

304 

16*3 

2 


11th August 1919 

188 

4247 

305 

13»9 

3 


7 th Dec. 1920 

50 

3997 

281 

14-2 

4 


11th Nov. 1921 . 

77 

4346 

304 

14*3 

6 


13th Nov. 1922 . 

166 

3781 

304 

12-4 

6 


16th FebJ^ 1924 . 

82 

4200 

304 

13-8 

7 

3. A8hrafi211 . 

9th Dec. 1916 

497 

3231 

304 

10-6 

1 


29th Jany. 1919 . 

400 

4217 

304 

13*9 

2 


23rd Jany. 1921 . 

48 

3332 

295 

11*3 

3 


18th Doc. 1921 . 

198 

4670 

304 

i 16*4 

4 


22nd April 1923 . 

290 

4429 

306 

1 14*6 

5 


17th Nov. 1924 . 

61 

3368 

288 J 

! 11-7 

6 


28th Oct. 1925 , 

356 

j 3714 

304 1 

12*2 

7 


7th August 1927 . 

i 

1 2646 

306 

8*7 

1 8 

4. Hanumati 399 

11th March 1923 . 

132 : 

3357 

306 

11*0 

1 


1st May 1924 

176 

4848 

304 

16-9 

2 


16th June 1926 . 

65 1 

4106 

293 

14*0 

3 


26th May 1926 . 

83 1 

6406 

304 

17-8 

4 


26th May 1927 . 

249 

6190 

305 

20*3 

6 


6th Nov. 1928 

265 ! 

6649 

304 

18-6 

6 


8th May 1930 

212 

6327 

304 

17-6 

7 

6. Imani 138 

29th Sept. 1914 . 

162 

4466 

303 

14*7 

1 


28th Dec. 1916 

422 

6200 

306 

20'3 

2 


8th Dec. 1917 

381 

5654 

306 

18*5 

3 


12th Oct. 1919 . 

401 

4066 

306 

13-3 

4 


27th August 1921 

150 

4882 

303 

16*1 

5 


5th Nov. 1922 

263 

3915 

304 

12*9 

6 

6. Joogm 142 

14th August 1914 

144 

4100 

304 

13*6 

1 


19th Oct. 1916 . 

236 

4667 

306 

16*3 

2 


26th March 1917 . 

438 

5464 

307 

17*8 

3 


14th March 1919 . 

312 

6456 

307 

21*0 

4 


28th Oct. 1920 . 

436 

6054 

304 

19*9 

5 

V 

18th Oct- 1922 • 

• • 

5777 

304 

19*0 

6 
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Tablb III (b)—-contd. 

Milk yield of eeleeted best cows under ordinary handling 


Name and No. 
of cows 

Date of ccdving 

Service 

period 

(days) 

Milk 

yield 

(lb.) 

Wet 

period 

(days) 

Average 
yield per 
day (lb.) 

Order of 
lacta- 
tions 

7. Kadambri 243 

19th Oct. 1918 . 

316 

3691 

305 

121 

1 


12th June 1920 . 

86 

6064 

304 

16-7 

2 


23rd June 1921 . 

109 

3720 

304 

12-2 

3 


22nd July 1922 . 

242 

4519 

304 

14*9 

4 


11th Jany. 1924 . 

186 

6347 

296 

21-4 

6 

8. Kamli 312 . 

4th Jany. 1921 

100 

5786 

304 

19-0 

1 


2nd Feby. 1922 . 

134 

4615 

303 

14-9 

2 


27th March 1923 . 

174 

6817 

306 

22*3 

3 


27th June 1924 . 

103 

5848 

304 

19*2 

4 


23rd July 1925 . 

90 

7053 

306 

23- 1 

6 


5th August 1926 . 

103 

2861 

304 

9-4 

6 


6th Sept. 1927 . 

64 

6690 

304 

21-7 

7 


19th August 1928. 

88 

5620 

304 

18*6 

8 

9. Milapi 263 

21st August 1919 

247 

4181 

304 

13-8 

1 


11th Feby. 1921 . 

338 

4732 

303 

15-6 

2 


27th Oct. 1922 . 

138 

5093 

304 

16-8 

3 


29th Dec. 1923 . 

182 

4897 

305 

16*1 

4 


14th April 1926 . 

161 

4168 

280 

14*9 

5 


12th July 1926 . 

286 

3638 1 

279 

130 

6 


4th April 1928 . 


6395 1 

306 

20*9 

7 

10, Mina 338 

24th Nov. 1921 . 

165 

3890 

304 

12*8 

1 1 


19th Feb. 1923 . 

92 

4158 

303 1 

13*7 

' 2 


28th Feby. 1924 . 

121 

4334 

307 

141 

3 


3rd April 1925 

83 

4414 

306 

14-4 

4 


2nd April 1926 

95 

4103 

306 

13-4^ 

6 


22nd April 1927 . 

86 

4879 

306 

16*9 

6 


28th April 1928 . 

116 

3852 

304 

12*7 ! 

7 

11. Roomali 140 . 

9th July 1914 

261 

3667 

310 

11*8 1 

1 


3rd Jfiuiy. 1916 . 

235 

4883 

306 

. 160 

2 


7th Juno 1917 . 

438 

4711 

304 

16*5 

3 


31st May 1919 . 

441 

5007 

304 

16*6 j 

4 


10th June 1921 , 

223 

2693 

304 1 

8*9 i 

5 


2nd Nov. 1922 


3412 

305 

11*2 

6 

12. SampatiSll . 

6th Feby. 1921 . 

385 

3969 

303 

13*1 

1 


9th Dec. 1922 . 

193 

4724 

303 

16*6 

2 


30th March 1924 . 

104 

6213 

306 

17*0 

3 


22nd April 1926 . 

133 

4619 

306 

16*1 

4 


18th June 1926 . 

64 

6138 

304 

16*9 

6 


3rd June 1927 

162 

4136 

306 

13*6 

6 


1 19th August 1928 

418 

6093 

304 

1 16*8 

7 

i 

[ 16th July 1930 . 

736 

4591 

304 

16*1 

i 

8 
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TMmm in {h)^(meld. 

Mitk field of sdecied he$i eowe under ordimrf handling 


Name and No. 

of OOWB 

Date of calving 

Service 

period 

(days) 

MUk 

yield 

(lb.) 

Wet 

period 

(days) 

Average 
yield per 
day (lb.) 

Order of 
lacta- 
tions 

13. Tutia318 

6th Jany. 1921 

160 

4217 

304 

13-9 

1 


14th March 1922 . 

124 

4029 

306 

13*2 

2 


28th April 1923 . 

68 

4880 

306 

16-0 

3 


12th April 1924 . 

179 

6262 

296 

17*7 

4 


22ndJulyl926 . 

149 

5865 

292 

20*1 

5 


27th Sopt. 1926 . 

125 

3807 

304 

12*6 

6 


17th Nov. 1927 . 

87 

6346 

301 

17-8 

7 


23rd Nov. 1928 . 

467 

5196 

304 

171 

8 


Table III (c) gives the average milk yield per day in different lactations of 
cows dealt with in Table III (a) and Table III (ft). 


Table III (c) 


Comparison (tf average milk yield per day in dijf event lactations of cows under special 

and ordinary handling 


Order of lactations 

Average milk yield per day in lb. (complete 
wet period taken) 

Percentage increase 
over ordinary 
handling 

* 

Ordinary handling 

Sj^cial handling 

1 

13-64 

, , 


2 

15-67 

23-36 

60-03 

3 

15-82 

23-83 

60-63 

4 

16-27 

22-42 

37-80 

5 

16-74 

23-63 

41-16 

6 

13-79 

21-29 

64*39 

7 

16-21 

22-94 

41*62 

8 

14-20 

21-66 

61*76 





Agriculture & Live-stock in India, Vol. VII, Part II ] 


PLATE VI 



Sahiwal (‘ow ‘l^>ns()(>rtr No OO’,) un(l(‘r sjMH'ial haiidlui^’ 

Milk yit'ld ]}i tli(‘ first lact.ition — (kOdO 11). 

Milk yield in tlie s(‘cond lactation S,{){)ll Ih, 
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PLATE VII 



Siiliiwal cow ‘Lariili’ No 004 under special handlin;^^ 

Milk yield in the first lactation— 7,648 lb. 

Milk yield in the second lactation — 8,823 lb. 
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1«6 

From Tables III (a)y 111 (b) and 111(e), it is clear that special handling has 
produced a marked effect in improving the milk yield of our cows. The cows under 
the experiments were not selected for the purpose^ and we have compared the yield 
of these cows with our selected best milkers under the old regime before the experi- 
ments were started. This proves conclusively that four times milking has definitely 
produced an increased milk yield. 

It may be of interest here to see the improvement among heifers in a similar 
period and the table of yield of four is given. 


Table IV 

Milk yield of some of (he heifers under special handling 


Name and brand No. 

Average milk yield per day in lb. (complete 
wot period taken) 

FiiBt 

lactation 

Second 

lactation 

Third 

lactation 

Birengee 631 ..... 

12*3 

209 


Brifloorti 609 ..... 

19*9 

26-2 


Lachrama 612 ..... 

140 

18*9 

20-2 

Lanili 604 ..... 

1 

26*2 

29*0 

801 


The following cows were sold off during the year under report from the previous 
list of thirty-seven taken under special handling. They averaged Es. 126 apiece 
and were all sold in milk. 


Algi, Ankhi, Bani, Bulki, Chanee, Masia, Munni, Ranisakhia, Rooehi and Aruli. 

They had all shown marked improvement, and it is of interest to see that cows 
like Algi whose previous best was 9*7 Ib. and value about Rs. 70 fetched Rs. 130 
when doing 21 • 3 lb., while Bulki whose value was about Rs. 100 at 12*9 lb. fetched 
Rs. 200 at 31*5 lb. and Ramsakhia who went from 8*8 lb. to 22*8 lb. fetched 
Rs. 200 when sold. All these cows were drafted in accordance with the herd policy 
which limits our numbers to the amount we can feed on the Estate. 

(4) The cost in concentrate per pound of milk remains practically the same as 
last year and the reduction in cost is maintained. 

In Table V, cost of concentrate per pound of milk has been shown, fie fore 
these experiments were started, every cow used to get one pound erf' concentrate for 
two pounds of milk. Now, under the experiment, a milch cow is fed at the rate 
of one pound ooncentrate for three pounds of milk. From these data the 
diffarenoe in the ooaoentrate coat per pound of milk is easily seen* 

D 2 
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Table V 

Cost of concentrate per poujid of milk caUvlated over the whole herd 


Period 

Average 
No. of 
cows in 
the herd 
(per 
month) 

Total 
amount 
of concen- 
trate 

consumed 

(lb.) 

Total 
yield of 
milk 

(lb.) 

Cost of 
oonoen-‘ 
trate per 
lb. of znilk 
at Bs. 2-8-0 
per 82 lb. 
(pies). 

April 1931 to March 1932 . 

66 

131,680 

340,764 

2*26 

April 1932 to March 1933 . 

46 

97,237 

300,987 

1-89 

April 1933 to March 1934 . 

45 

101,810 

294,323 


April 1934 to Maxch 1935 . 

34 

85,040 

247,676 



(5) There was no increase in the genera] expenses. 

((>) The mean successful service period in the herd rose from 90 to 169 days. 
The increased fields given have necessitated the establishment of a definite service 
period linked with yield. Thus a heifer giving over 6,000 lb. is kept back until the 
140th day, while a cow giving 8,000 lb. or over is kept back to 160, as allowing 
such heavy yielders to go to bull earlier did not always meet with success ; and it 
would appear necessary in a heavy yielding herd to establish a service period 
according to yield and conditions. 


Table VI 


Mean service period of the Sahivjal cows in the test 


Period 

Number of 
cows 

1 Mean 

service period 
(days) 

Standard 
error of 
mean 

April 1931 to March 1932 . 

44 

172 1 

17*09 

April 1932 to March 1933 . 

44 

94 

9-39 

April 1933 to March 1934 . 

62 

90 1 

6*10 

April 1934 to March 1935 , 

39 

159 j 

11-78 


In the above table we have only used those animals which were covered in the 
year under report. This has caused variation in the population in different years. 
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(7) Body -weight figures of the cows in the experiment show an average of 
858 Ib. in the second year against 820 lb. in the first. In the third year most of the 
cows had yet to finish their lactation. 

Table VII 

Body-weight of cows under special handling 


Serial 

No. 

Nome of cow 

No. of 
lactations 
completed 
before 
special 
handling 

1 

Weight in lb. at the completion 
of each special handling lacta- 
tion (10 months) 

1 

First 

lactation 

Second 

lactation 

Third 

lactation 

1 

Ajbi ..... 

1 

895 

934 

1,011 

2 

Algi 

3 

820 

867 

. . 

3 

Amba ..... 

4 

809 

854 

871 

4 

Atuly ..... 

4 


817 

764 

5 

Bansiiri 


805 

816 

866 

0 

Brisoorti .... 


745 

791 

, , 

7 

Chandra .... 

6 

928 

1,028 

966 

8 

Chandniina .... 

2 

896 

982 

989 

9 

Chandrika .... 

3 

639 

647 

, , 

10 

Chakai ..... 

1 

740 

768 

786 

11 

Chapla ..... 

6 i 

828 

♦746 ; 

867 

12 

Chongi ..... 

2 

832 

926 1 

871 

13 

Dubla ..... 

, ^ ' 

854 

*766 i 

, , 

14 

Lachrama .... 

1 

768 

764 ( 

, , 

15 

Lakhni ..... 

’i 

916 

1,048 I 

760 

16 

Lalagi ..... 


828 

876 1 

, , 

17 

Lalita ..... 

1 

740 

884 i 

, , 

18 

Laruli ..... 

• • ' 

746 

860 ' I 

, , 

19 

Makhi ..... 

2 

943 

963 i 

973 

20 

Mopati ..... 


729 

784 

. • 

21 

Mukta ..... 

3 

881 

860 1 

970 

22 

Munnie ..... 


848 

940 

, , 

23 

Muraee ..... 

3 ! 

880 

^ 927 

909 

24 

Nasoorti .... 

^ ; 

785 i 

779 1 

*621 

26 

Rabri ..... 

2 

727 

788 


26 

Ramati .... 

1 

783 

877 

919 

27 

Rikha ..... 

1 

943 

1,002 

1,068 

28 

Roopwati .... 

3 

822 , 

807 

•• 


Average 


820*7 : 

868*9 

--- 



♦Sick. 

(8) The average butter-fat percentage shows fully upto the previous two years 
of the experiment and an improvement on 1929-30 and 1930-31. 
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Table VIII 


Buiter-fat percentage in composite sample 


Month 

Under ordinary treatment 

Under special 
treatment 

1927- 

28 

1928- 

29 

1929- 

30 

1930- 

31 

1931- 

32 

1932- 

33 

1933- 

34 

1934- 

36 

April 



4-3 

4*6 

4*6 

4-6 

4*6 

4*5 

4*8 

May 


, , 


4-4 

4-4 


6*0 

4*1 

4*8 

June 


, , 


4-4 

4*6 


4*6 

4*5 

4*7 

July 


4*6 


4-5 

4*6 


4*6 

4*4 

4*8 

August 


4*3 


4*4 

4*6 


5*0 

4*4 

4*8 

September 


6-1 


4*2 

4*7 


4*6 

4*2 

4*8 

October . 


50 


4*6 

4*8 


5*1 

4*7 

4*7 

November. 


4*6 

4*6 

4-9 

4*7 


5*6 

4*8 

4*9 

December 


4-6 

5*0 

4*9 

4*9 


6*3 

4*7 

5*1 

January . 


4-6 

4*7 

4*8 

4*7 , 


6*4 

5*2 

5*1 

February . 


4-6 

4*8 

4*9 

4*4 


4*6 

5*0 

5*0 

March 


4-6 

4*5 

4-6 

4*6 1 


4*3 

4*7 

5*0 

Average . 

• 



4-6 1 

4*6 


4*9 

4*6 

4*9 


Calf mortality figures 


Here it is necessar}’^ to record another heavy increase in mortality which rose 
from 10*3 per cent in 1933-34 to 27*4 per cent in 1934-35. The deaths of eleven 
calves from foot and mouth and three from mica poisoning have caused the rise 
which has no connection with the system of pail feeding used here. 

Table IX 
Calf mortality figures 


Period 

1 

No. of calves 

Mortality per cent 

April 1931 to March 1932 . 

70 

4*3 

April 1932 to March 1933 . 

69 

1*4 

April 1933 to March 1934 

78 

10*3 

April 1934 to March 1936 . 

i 

62 

27^4 


The comparative weight table of calves dropped before and after sjpecial 
handling is given here. The figures diow no decrease from those available before 
special handling. 
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Tabu X 


Calf weight at birth 


Serial 

No. 

Dam 

Weight c 

Before 

special 

handling 

lactation 

►f calves in lb. born to 
cows 

Under special hand- 
ling at the completion 
of 

One 

lactation 

Two 

lactations 

1 

Ajbi 

i 

43 

57 

52 

2 

Aiuly ....... 

48 

51 

53 

3 

Bansuri ...... 

42 

49 

51 

4 

Dubla ....... 

51 

65 

47 

5 

Laclirarna ...... 

47 

51 

50 

6 

Lakhni . . .... 

41 

47 

53 

7 

Lalagi ....... 

46 

51 

40 

8 

Lalpari ....... 

45 

43 

39 

9 

Laruli ....... 

42 

45 

50 

JO 

Latwali ...... 

51 

58 

45 

11 

Makhi ....... 

48 

68 

63 

12 

Mopati ....... 

! 37 

53 

1 46 

13 

Ramati ...... 

1 46 

53 

1 38 

14 

Rainsakhila ...... 

47 

47 

51 

15 

Rajendri ...... 

37 

47 

45 

16 

Reba ....... 

43 

I- - - 

51 

48 


Average weight 

44 63 

1 

52-25 

48 19 


It is here necessary to add for the enlightenment of those relying purely on 
statistical analysis that in an experiment of this nature conducted with a milch 
herd, it is not possible to have the same population year after year. All those 
familiar with cattle-breeding will know that it is impossible to exercise complete 
control over the calving down of a herd, and as a result it is not always possible to 
have the same number of animals in a corresponding condition each year 

Gbnbbal analysis 

We have now had three years^ experience of the method of handling and feed- 
ing enunciated in the first report and are able to judge of the general results through - 
out the herd. The method is now standard throughout the herd, which 
may be considered to be the verdict upon it, as far as the Pusa herd is concerned 
It has received a very long and thorough trial, and during that trial a number of 
points have been brought to light which need further elucidation, and investigation 
on them is now being oonducted. 




160 AGRICULTURE AND LIVE-STOCK IN INDIA [VII, U 

The system has proved itself during the three years it has been investigated 
and has definitely shown the following advantages : 

(i) It has raised the herd yield. 

(fi) It has reduced the cost per pound of milk. 

(in) It has not increased the general expenses on the herd. 

(iv) No general ill effects either in loss of weight, udder trouble, sterility or 
- standing off have been noticed. 

(v) The standard of calves produced has been fully maintained. 

(vi) It has proved itself the most efficient method of testing the milk capa- 

cities of all cows. 

At present the following points which have been raised by the above investi- 
gation require further elucidation. 

1 . The necessity for individual rationing in certain cases. 

2. Effect of four times milking on the body-weight of certain cows. 

3. Effect of four times milking on the subsequent lactations of certain cows. 

4. The necessity for correlating with the increased yields obtained a longer 
service period for high-yielding cows. 

Point (i ), — Individual rationing. Here although the general milch average of 
the herd has risen, yet some cases of cows which have been unable to keep condition 
on the standard ration have occurred, which point clearly to the fact that in these 
cases the standard rationing is not satisfactory. That it will be possible to ration 
such individual cases to answer to these high yields, I have not the shadow of a 
doubt. It is being done in other countries, and its determination in India is only a 
course of time. At present, however, it a cow requires 4 oz. of some essential 
substance and has to consume 10 lb. of other food to obtain it, the chances are that 
she will never obtain balance except at the cost of her digestion and under present 
conditions will be far too expensive a cow to feed. In England a cow giving 140 lb. 
a day can obtain the correct ration from about 45 lb. of some special known mix- 
ture and keep her condition. To obtain similar results in India at present I cal- 
culate the cow would have to consume considerably more than that amount and 
even then might not keep condition. 

A summary of all these cases can only lead to one conclusion. Yield is now in 
advance of rationing and further progress in certain cases must wait on proper 
rationing. The standard accepted ration 3|- 10 obviously lacks in certain eases 
the essential elements to keep the cow in balance. 

Point (ii). — The condition of certain cows has clearly shown that the standard 
ration supplied was lacking in certain definite ingredients demanded by those 
animals and so was not sufficient to meet the demands made by the higher yields 
produced xmder the new system. Such cows lost weight, became tucked up and 
tired looking, and though they milked out to the end, required a longer rest 
period to enable them to regain normal. 
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Points {in) aTid {iv)-— In other cases a drop in the subsequent lactation of a 
marked order was shown. This did not accompany any loss of condition, but 
appeared to be an enforced ‘ slow down *. It was anticipated from the start that it 
would probably be found that all very high-yielding cows would probably show 
the usual reluctance in the early stages to hold to bull. This has been so and in 
most high-yielding cases the rest period has been considerably lengthened, a 
condition of things found in all high-yielding herds. 

At the conclusion of this report it will not be out of place to emphasise the 
necessity ofbothstaflFand cattle being properly trained for the carrying out of 
such work. 

At Pusa the staff are highly skilful milkers, and all the young stock and almost 
all the milch cows are so well trained that they can be handled and examined by 
any one without the least trouble whether they 'are being milked or not. This 
state of things has taken sometime to secure, and even now we still have a couple 
or so of old cows who are not absolutely steady in the byre— a relic of the old 
regime. The rationing is very carefully done and the rations are of the best 
quality, while each cow’s yield is tabulated daily on a board against the similar 
week’s average in her previous best lactation making it possible to detect instantly 
any falling off in yield and examine the reason. 

Any dairy farm desirous of duplicating this work on their own herd should 
carefuUy see that the above conditions are fulfilled. Inefficient milking, cattle 
which are wild or shy in the byre and mediocre rationing are things which will 
nullify any attempts to improve milk yields by the methods advocated in these 
articles, and these points should be remedied, where necessary, in all cases before 
work on the above lines is attempted. 



nBLD OF CHEDDAR CHEESE IN RELATION TO THE 
FAT PERCENTAGE IN MILK 


BY 

KHANDES DESAI, LD.D., 

Supervisor^ 

AND 

S. COX, 

Superintendent, 

Imperial Dairy Institvie, Bangalore 
Tntboduction 

Cheddar cheese is a product which can be made either from cow’s or buffalo’s 
milk by bringing the larger part of the milk solids together into a condensed form 
by coagulation of the casein and the expulsion of a part of the water. The chief 
object of cheese-making is to preserve the valuable constituents of milk in a per- 
manent, palatable and easily marketable form. A portion of the milk sugar, 
albumin, fat and ash are lost but all other nutrients are preserved. The only 
constituent which is intentionally eliminated is water. 

The relation between the chemical composition of milk and the yield of 
cheese is of great importance to the cheese-maker. The amount of fresh cheese 
obtained from a given quantity of milk will depend primarily on the percentage 
of solids in milk, the percentage of solids lost in the whey and the amount of mofs- 
ture retained in the curd. Of all the milk solids which are of great importance 
and which affect the yield of cheese, are fat and casein. These two constitute 
over 90 per cent of the solids in cheese. Of course small amounts of milk sugar 
and albumin are retained in the cheese, but as they are in such a small proportion 
they do not affect the yield of cheese. 

In general, the percentage of casein in milk bears a quite definite relation 
to the percentage of fat, but the ratio between the two is not constant, t.c., in 
milk that is richer in fat, casein does not increase in the same proportion as fat. 
For example, it was found that if milk contained 3 per cent fat, the cheese 
contained 2*1 per cent casein, while the cheese obtained from milk containing 
4 per cent fat was found to contain 2*6 per cent casein on an average. In rich 
milk the ratio of casein to fat is slightly lower than in milk lower in fat content. 
Since the percentage of fat is the most variable solid in milk, the yield of cheese 
should be in nearly direct ratio to the fat content of milk. 

( m ) 



CHEESE IN EELATION TO THE EAT EERCENTAGE tN MtLE J*P 

In the United States of America and Europe, cheese is made firommUk 
containixig between 3 to 4*5 per cent fat. It is believed that anything above 
4 per cent fat is wasted in whey. Since the fat content of Indian cow’s milk 
is in many cases higher than 3*6 to 4 per cent, it was thought necessary to 
determine experimentally whether it was desirable to standardise the milk to 
4 per cent fat to prepare cheese profitably, or whether it was possible to 
manufacture cheese of good quality with increased fat content. With this end 
in view, different lots of milk containing varying amounts of fat beginning 
with 0*1 per cent and going upto 6*5 per cent with a gradual increase of 
0*6 per cent each time, were used for preparing cheese, and their outturn and 
quality recorded. 

Experimental 

Since cheese-making is mainly a process of fermentation and since the milk 
used for cheese-making is not usually pasteurized, it is absolutely necessary that 
the milk meant for cheese-making should be produced under most hygienic condi- 
tions. It has been truly said that the cheese-making really begins at the drawing 
of the milk from the cow and the success of the process and the quality of the 
cheese primarily depends upon the conditions under which the milk is drawn, 
and its subsequent handling and keeping it free from dirt and bacteria. When 
milk is not properly cared for in the farm, it acquires high acidity, offensive odour, 
gas formation, etc., which injure its usefulness in cheese-making. In the case of 
butter-making the cream which contains the greater percentage of fat is separated 
and the chances of getting offensive taints from the milk are very little. But 
with cheese the finished product can easily be spoilt by harmful bacteria and 
offensive flavours in milk, and hence the milk used for cheese should be produced 
under very clean conditions. Cows should not be fed with strong smelling feeds 
like cabbages, turnips, silage, etc., since these are sure to impart strong taints 
to milk and thus lower the quality of cheese. 

The procedure adopted for making cheese in the present studies is as follows : 
After satisfying oneself as to the suitability of milk for cheese-making, it is divided 
into evening milk and morning lots. As soon as the evenii% milk is received 
it is cooled down to 46° F and put into a cheese vat and held at a temperature of 
60° F throughout the night. Next morning the top layer of the overnight’s 
milk is skimmed off since the fat has risen to the top during the night. This 
cream is then warmed up to about 95° F and then put back into the milk. Morn- 
ing milk is added to the overnight milk and the acidity of the mixture then deter- 
mined. Clean flavour starter specially prepared for cheese-making is then intro- 
duced into the milk in the vat and the aciity is allowed to rise. Next the milk 
is brought to renneting temperature and the rennet is added. The action of the 
rennet is to coagulate the casein, thereby enveloping the fat in it. This coagulum 
is allowed to stand undisturbed for about forty minutes in order to get firm and Is 
then out by special cheese knives into small r^ular-sized cubes and the whey is 

X 2 
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Beparated. The cubes at this stage are very soft and should be handled very 
carefully, since careless cutting and rough handling results in a loss of fat which 
passes out in the whey. These cubes are cooked to about 100® F when the acidity 
also increases. When a certain firmness and acidity are attained the whey is 
drained out and the cubes are allowed to fuse together to form a big loaf. When 
the desirable texture and acidity are reached these loaves are milled into small 
pieces, so that they can be easily salted and put in the moulds to give the required 
shape and size. These green cheese pieces are brought back to the vat and are 
aerated for a short time to get rid of undesirable flavours if any. They are then 
salted and put into cheese moulds and then under the press. The following day 
the cheese is scalded, bandaged, etc., and on the third day it is removed to the 
curing room where after about two to two and half months, it is ready for the 
market. The by-product whey is a very good fattening food for stock, since 
it contains large amounts of the milk sugar. So it is generally used for feeding 
poultry, pigs, etc. 

In manufacturing cheese from milk containing different percentages of fat 
it was found necessary to vary the process to a certain extent, and although the 
agents, and their quality used in the manufacture of the cheese throughout the 
experiment remained the same, the stages like maximum cooking, temperature, 
softness of the curd before drawing out the whey, quantity of rennet, etc., had 
to be varied according to the condition of milk and the development of acidity and 
texture of the curd. Table I will show details of the process employed for the 
manufacture of each cheese. 

Plate IX gives a good idea of the outturn of cheeses from various fat per- 
centages contained in the milk used. 

When the above cheeses ripened they were judged by the Imperial Dairy 
Expert, and his remarks about the quality of the cheeses are recorded in Table 

II. 


Discussion 

Prom Table II it will be noticed that the cheeses from milk of high fat per- 
centages were soft and greasy in body and texture, while those manufactured 
from milk containing 3 • 5 to 6 per cent fat were very good in texture with a mel- 
low feel and they had developed the characteristic cheddar cheese flavour. All 
samples under 3*6 per cent fat were crumbly in texture and had developed a 
pronounced acidic flavour. So from the point of view of quality, cheeses from 
milk containing 3*6 to 6 per cent fat were the best. Above 5 per cent, they were 
greasy and soft in texture and had developed a very mild flavour. 

Perusal of Table III will show that the net profit goes on decreasing as the 
fat percentage in milk increases. For example net profit from 1 per cent fat 
Rs. 2-7-10, whilst that from 3 per cent fat is Rs. 2-2-10 and from 6 per cent fat is 
Rs. 1-4-6. This shows that it is more economical to manufacture cheese from 
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Outturn of cheeses from various fat percentages contained in tlie milk 








CHEESE IN KELATION TO THE EAT PERCENTAGE IN MILK 


165 


milk containiiig low percentage of fat, but it must be borne in mind that cheese 
made from milk containing less than 3 • 5 per cent fat were crumbly in texture 
and lacking in that typical cheddar cheese flavour, since the body, texture, flavour 
and the palatability of the cheese play a great part in determining its quality and 
value, in the market, it is clear that it is most economical to prepare cheddar cheese 
from milk containing 3*5 to 5 per cent fat. 

One of the most important points to be determined was the total fat lost 
in the process of manufacture of the above cheeses. After the above cheeses had 
ripened they were analysed, and Table IV shows how much total fat was lost by 
first determining the quality of fat contained in the milk and how much remained 
in the ripened cheese. From this it will be seen that when the percentage of fat 
in milk was high, more loss of fat resulted in t^he making of the cheese. 

The following statement will show the relative outturn of the cheeses : — 


Quantity of 
milk in lbs. 

Percent- 
age of 
fat 

Ripened 

cheese 

outturn 

Quantity of 
milk in lbs. 

Percent- 
age of 
fat 

Ripened 

cheese 

outturn 



lbs. 

ozs. 



lbs. ozs. 

50 

•1 

2 

6 

60 

3*6 

4 1 

50 

10 

2 

14 

60 

4*0 

4 4 

50 

1*5 

3 

6 

60 

4*6 

4 9 

50 

2*0 

3 

8 

50 

60 

4 12 

50 

2*5 

3 

12 

60 

6*6 

4 15 

50 

3*0 

3 

16 

60 

6*0 

6 2 





60 

6*6 

6 4 


SUMMAKY 

The results of the experiments showed that cheese made from milk contain- 
ing 3 • 6 to 5 per cent fat were the best from the point of view of quality and eco- 
nomy and that in India cheddar cheese can be economically manufactured from 
milk containing fat in the above proportion. 

Our thanks are due to Mr. S. D. Sunawala of the Indian Institute of Science, 
Bangalore, for very kindly analysing the cheese samples to determine the loss of 
fat. We have also to express our thanks to the Imperial Dairy Expert, Bangalore, 
for lending his help in judging the cheeses. 
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of manufacture 



Loft in whey 
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Table II 


Showing the quality of each cheese 


Fat 

per cent in 
milk 

Flavour 

Texture 

Taste 

Body 

8.M. 

Acidic 

Hard and crumbly 

Acidic 

Very hard 

1 


Do. . . . 

Do. 

Do. . . . 

Do. 

1*6 


Do. . . . 

Do. 

Do. ... 

Do.l 

2*0 


Do. ... 

Do. 

Insipid 

Hard 

2*6 


Acidic and pungent . 

Do. 

Pungent, biting 

Do. 

8-0 


Do. 

Do. 

Do. . . . 

Do. 

8-5 

4*0 


Milder, acidic than 
above, not pungent, 
pleasant. 

Bit acidic, but pleasant 
and good. 

Not very crumbly 

Good 

Good 

Sharp and bit acidic, 
but good. 

Fairly firm 

Good and fli^ 

4*6 


Mild and very pleasant 
flavour. 

Do. . . . 

, Very good 

Good and better 

6*0 


More pronounced on 
acidic side. 

Do. . . . 

More pronounced on 
acidic side but good. 

Better than previous 
ones 

5*5 


Good but not nutty . 

Quite good rather soft 

Inclined to be bit sharp 

Good but groaiy 

6-0 


Milder than above but 
pleasant. 

Greasy 

Pleasant but bit sharp 

Soft 

e-5 

• 

Nutty, pleasant but 
very mild. 

Of a light quality and 
mellow but very 
greasy. 

Pleasant and not sharp 

More soft. 


Table III 

Showing net profit obtained for each cheese 


Quantity 
of milk 

Percent- 
age of 
fat^in 
milk 

Quantity 
of ripened 
cheese 
obtained 

Total 

cost* 

Total 

realisation 

by 

sellingt 

Net 

profit 

Kemkrks 



lbs. 

ozs. 

Rs. A. 

P* 

Bs, 

A. 

p. 

Es. A. 

p. 


50 . 

S. M. 

2 

6 

0 12 

9 

2 

15 

6 

2 

2 

9 

♦For detailed 













cost of pro- 

60 . 

1-0 

2 

14 

1 1 

8' 

3 

9 

6 

2 

7 

10 

duction, see 

60 . 

1*6 

3 

6 

1 6 

8 

3 

13 

6 

2 

6 

10 

Table V. 

60 . 

2-0 

3 

8 

1 15 

4 

4 

6 

0 

2 

6 

8 

fSelling price 

60 . 

2-6 

3 

12 

2 3 

7 

4 

11 

0 

2 

7 

6 

Be. 1-4-0 a 

50 . 

3*0 

3 

16 

2 11 

11 

4 

14 

9 

2 

2 

10 

lb. 

60 . 

3*6 

4 

1 

8 0 

1 

6 

1 

3 

2 

1 

2 


60 . 

4*0 

4 

4 

8 4 

9 

6 

6 

0 

2 

0 

8 


50 . 

4*6 

4 

9 

8 18 

2 

5 

11 

3 

1 

14 

1 


50 . 

5*0 

4 

12 

4 6 

6 

5 

15 

0 

1 

9 

6 


60 . 

6*5 

4 

16 

4 9 

8 

6 

2 

9 

1 

9 

1 


60 . 

! 6*0 

5 

2 

6 2 

0 

6 

6 

6 

1 

4 

6 


50 . 

i) - 

6*5 

5 

4 

5 10 

4 

6 

9 

0 

0 

14 

8 
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Table IV 


Showing total fat lost in each cheese 


Quantity of 
milk in lbs. 

Percent- 
age of 
fat in 
milk 

Total fat 
in milk 

Total fat 
retained in 
ripened 
cheese 

Total 

loss 

Percentage 
of fat lost 






lbs. 

oze. 

lbs. 

ozs. 

lbs. 

ozs. 


50 

. 


. 

S. M. 

Nil 

Nil 

• 

• 


60 




1-0 

0 

8 

0 

8 

Nil 

. . 

50 




1-6 

0 

12 

0 

12 

Nil 


60 




20 

1 

0 


- 

• 

• 

• • 

60 



. 

2*6 

1 

4 

1 

2 

0 

2 

10 

60 




3-0 

1 

8 

1 

6 

0 

3 

12-6 

60 




3-6 

1 

12 

1 

7 

0 

6 

17*8 

60 




4-0 

2 

0 

1 

12 

0 

3-6 

10*9 

60 




4*6 

2 

4 

2 

0*6 

0 

3*6 

9*7 

60 




6*0 

2 

8 

2 

0 

0 

8 

20-0 

60 




5*6 

2 

12 

2 

6 

0 

7 

16*0 

60 




6-0 

3 

0 

2 

7 

0 

9 

18-7 

60 

• 

• 

• 

6-6 

3 

4 

2 

9 

0 

11 

18-3 




TABIiE V 

Showing detailed cost of production of each cheese 
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THE STEM-BORER PEST OF RICE {8GH0EN0BIUS 
INGERTELLUS W.) IN S. INDIA* 

BY 

T. V. RAMAKRTSHNA AYYAR, B.A„ Ph.D. 

(Formerly Oovernment Entomologist ^ Madras) 

AND 

K. P. ANANTANARAYANAN, B.A. (Hons.) 

Assistant to the Oovernment Entomologist ^ Madras 

Introduction 

The paddy stem-borer is a well-known insect and has a T^ide dihtribution 
throughout the tropical parts of South-East Asia, and problems connected with 
this insect have been engaging the attention of scientific workers for many years. 
In this paper an attempt is made to review briefly the work done so far and to add 
a summary of the results of the recent investigations made by the authors on the 
bionomics of this insect in Sv India. Though some special studies have been made 
in Formosa and a very interesting monograph has been issued by Prof. Shiraki 
as early as 1917 [Shiraki, 1917], there has, so far, been no connected account of the 
studies on this insect in S. India. 

II. History and babdy records of the pest in S. India 
Since the year 1907, when one of the authors (T. V. R.) was deputed to inves- 
tigate two outbreaks of the pest, one in the Anantapur District early in the year, 
and another from the Kistna District late in the year, this insect an^d its injury 
to the rice crop have been observed more or less continuously in the different rice 
areas of the Madras Presidency. The pest was fairly common at that time and has 
continued to be so, the attack varying in difierent years froip slight to severe. 
The first published record of this insect as affecting rice in India was made in 1909 
by Lefroy [1909]. Since then we have references to this insect in Indian publica- 
tions by Fletcher [1913], Ramakrishna Ayj^ar [1921], Ghosh [1921], and Ballard 
[1923] ; and from 1922 some intensive work has been done in connection with 
this insect to supplement the earlier studies. References to the same have appear- 
ed now and then in sundry papers and in the administration reports of the Madras 
Government Entomologist, and those of the Superintendent of the Government 
Paddy Stations in Aduturai, Maruteru and Pattambi. The latest references to 


•Paper read at the Indian Science Congress, Indore, 1936. 
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this insect from S. India are to be found in the two publications issued in 1932 and 
1933 by the senior author [Ramakrishna Ayyar, 1932, 1933]. 

III. The systematic position, nomenclature and distribution of the pest 

The paddy stem-borer caterpillar is an insect belonging to the order Lepidop 
tera and is the larva of a P 3 Talid moth. The first systematic record of this insect 
under the name ScJioenobius bipunctifer is by Moore [1886] who described the female 
moth from Ceylon in 1886. The nomenclature of this insect has unfortu- 
nately undergone numerous modifications since then, as may be seen from 
Fletcher’s [1923] note which gives the references to the various names under which 
records have been made of this insect. One important feature which contributed 
to this confusion was the striking differences in the external appearance of the two 
sexes, and this has caused some authors to describe the tw o sexes under different 
names. It was not until breeding experiments had been carried out that these 
forms were recognised as both being Schoenobivs incertelhs W. Two other insects 
Sesamia inferens D. and Diatroea venosata W. have occasionally been recorded in 
small numbers on paddy in the Godavari and Coimbatore Districts, but not in 
such numbers as to rank in the class of pests. Two other species of Schoenolius 
have been noted in S. India, but these have not so far appeared in numbers. Of 
these one is S. immeritalis Wlk. noted by Hampson [1896] as having been reared 
on lice in Travancore, but which the authors had not seen, and the oiher 8. 
dcyJatellud is a species with reddish-brown upper wings once collected in Samalkota 
in the Godavari District. 

8, incertellus is iddely distributed and has been noted as a pest of some import- 
ance throughout the tropical regions in Asia. It has been recorded from Burma, 
Ceylon, the Straits Settlements, Malaya Islands, the Philippines and Formosa. 
In India it is found in Bombay and Bengal as well as in S. India. In the Madras 
Presidency it is present in almost all rice areas, especially in the Northern Circa^s, 
Tanjore and Malabar. 

IV. Life-history and bionomics of the insect 

In general appearance the borer moth is similar to other Crambinine moths 
having a medium-sized elongated body with slender limbs and conspiouou.«* pro- 
minent palpi like a beak. The female moth is easily distinguished by its yellowish 
straw-coloured wings and characteristic small black spots on each forewing. The 
male is smaller in size, more slender in build, brownish-yellow in colour and often 
without the spots. The life-history of the insect as detailed below is similar to 
that of many Pyralid borers. 

Life history . — The adult female lays its eggs on the tender paddy leaf, often 
towards the tips, in compact masses, each small mass containing 60 to 100 eggs 
covered with a tuft of buff-coloured hairs The hatching takes place in five to 
six days and the young larva after scarifying the green leaves gradually moves on 
to the plant stem, enters it by biting a hole and spends the larval life inside the 



THE STEM -BORER PEST OF RICE 


173 


stem. The full-grown larva is elongated and more or less cylindrical and measures 
about 18 to 24 mm. with the head slightly smaller in size than some of the body 
segments. The head is brown, and the body has the pale greenish or whitish colour 
usually characteristic of borers. The body is soft and the small hairs are more 
conspicuous on the head and near the anal region. The five pairs of pro-legs are 
slender and short, with hooks arranged in a circle. The spiracles on each side are 
seen as minute dark brown spots. In the course of four to five weeks the larva 
pupates within a silken water-tight cocoon inside the stem usually towards its 
lower portions and finally emerges as the adult moth in about ten days. It 
appears possible that three broods may be completed in course of one crop under 
field conditions, though only the second and third brood stages have been more 
closely followed. 

Altamak food uJan/c?.— Continuous investigations to discover other host plants, 
if any, on which this insect may breed have not proved successful for it appears 
the moth breeds only on paddy right through the year. Statements have been 
made by Fletcher [1917] that the grasses Ischoemum striatum, Atidropogon 
Odoratus and Anthistiria ciliata, have been found to be the natural food plants of 
the insect in the Bombay Presidency. But this has not been confirmed by any 
later work, and the writers have very great hesitation in accepting such records as 
reliable since the moth has not been found breeding on any of the numerous grasses 
found growing in S. India till now, nor have experiments to rear the moths on 
grasses been successful. 

Natural enemies, — As regards natural enemies of the pest, frequent rearings 
of the insect in different areas during different seasons have revealed the presence 
of a few Hymenopterous parasites associated with the egg and the larval stages of 
the pest. The following insects have been bred out [Ramakrishna Ayyar and 
Margabandhu, 19341 as parasites : ^ 

(a) on the caterpillar 

1 . Ichnojoppa luteolator F. (Ichneumonid) in Godavari and CJoimbatore. 

2. Ooryphus maculipenncs C. (Ichneumonid) Ramalkota, Godavari District. 

3. Tropobracon indicus. Ram (Braconid) Coimbatore, \3odavari, vS. Ca- 

nora, Ceded Districts and Mysore. 

4. Apanteles schoenobii W. (Braconid) Mysore and Ceded Districts. 

(b) on eggs : — 

1. Tetrastichtis schoenobii F. (Chaloid) Mysore and Coimbatore. 

2. Trichogramma minutum R. (Chetid) Mysore and Coimbatore. 

3. Phanurus beneficiens Z. (Seelionid) Mysore. 

Behaviour of the insert. — Among the more important habits cf the insect is the 
intensive positive photoiropism displayed by the female moth [Ramakrishna 
1921 ; Ramakrishna Ayyar and AnantanarayMian, 1934]. 
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V. Natctbe and extent of damage caused by the pest 

The external indication of damage in the nursery and in a young crop is the 
presence of deadhearts or wilting of the central shoots, whereas in a crop with ears, 
the presence of white ears marks the infestation. Due to this the disease is known 
in the vernaculars as TheUa Kanki, Oosa therUf Venkani, S^vi, etc. As a rule the 
attack is severer in double-cropped areas than in single-crop tracts. The percent- 
age of infestation varies in different localities, the heaviest damage being in a 
rainfed second crop, in districts of heavy rainfall. Recent observations on the 
extent of damage in the typical centres of the Godavari Delta, Coimbatore and 
Malabar, have shown that the percentage of infested plants varies from 3 to 65 
per cent, reference being made to white ears only. The actual estimate of the 
extent of loss or degree of damage is rendered very difficult, due to great variations 
in the nature of the soils, the varieties of crop raised, the periods of cultivation, the 
duration of the different varieties, the climatic conditions of the seasons and other 
factors. In the early stages of the growth of paddy the transplanted second crop 
often suffers very badly and not infrequently by a peculiar combination of insect 
abundance, suitable stage of the crop, and favourable weather, the plants are almost 
totally destroyed thereby making re-sowing necessary. This borer has been noted 
to be the root cause of much extensive damage to the newly transplanted second 
crop in Palghat in 1932, in Pattambi in 1933, and in Coimbatore in 1934. Ordi- 
narily in a vigorously growing field the attack in early stages, though causing 
deadhearts, is made good by the formation of fresh tillers so that there is ultimately 
little difference between an attacked and an unattacked plant. Attack during 
the later stages of vegetative growth tends to produce tillers of uneven growth, 
sometimes interfering with uniformity in flowering. The worst effects are from 
attack during the flowering stage of the crop when the ‘ white ears * are seen in 
numbers, resulting in irreparable loss to the ryot. It is possible that in some 
cases ‘ white ears * are caused by agencies other than borers, but these may be 
distinguished by the following features : — 

1. Siem^borer cUtack, Definite hole or cut, at or above the second node 

from the top ; insect excreta inside the bored stem or the insect 

itself inside the stem ; ear dry. 

2. Bice-biig aUack. In the earhead some of the grains are well-set, and some 

only are chaff, 

3. Sterility. The stem lower below the first node from the top is green and 

fresh with no insect or insect damage. 

4. Pyricvlaria (Fungus), Blsu^k colour at node and ears. 

VI. Factors influencing pest incidence 
As regards the varietal and seasonal factors influencing pest infestation, it has 
been found that there is practically no cultivated variety which is found com- 
pletely free from borer attack. Nearly a thousand types grown at the paddy* 
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breeding station at Coimbatore have been examined, besides the various bulk crops 
growing in the districts, and there have been no indications that any particular 
variety is borer-free. The percentage of attack on various types is not rela- 
tively consistent from year to year. The percentage of infested plants at the ear- 
head stage in a series of fortnightly plantings at the paddy-breeding station at 
Cmmbatore was found to vary for diiOFerent months, the maximum damage occurring 
in August-September plantings which flower in December and January, the 
least damage being caused to plantings from February through the summer months, 
when flowering takes place late in July and August irregularly. ParaUel obser- 
vations on a second variety grown at the Agricultural Research Station, Pattambi, 
also showed similar variations for plantings in monthly series. Under the cir- 
cumstances, the important factors governing pest incidence appear to be primarily 
moth abundance, and the climatic conditions of the habitat. In a single-crop 
area the moths generally appear about a month after planting, and breed in the 
crop for at least two generations before harvest. The emergence immediately 
after harvest is the strongest brood, and this in a double- cropped area continues to 
infest the following crop. Wheh there is lack of uniformity in planting and when 
there are more crops than one, grown successively in the same tract, there is over- 
lapping of broods, and moths may be in abundance throughout the entire season 
of the paddy crop after the second brood. This overlapping of crops from season 
to season evidently helps the pest to carry on through the whole year without the 
help of any other food plant than paddy. This is also confirmed by the fact that, 
in parts of Godavari and Malabar, swampy varieties of paddy grown during the 
off-seasons and occasionally self-sown seeds, harbour the pest in some low-lying 
areas. Thus at Maruteru the biggest broods have been noted in February and 
May, at Coimbatore in January-February and at Pattambi during September- 
October and January-February. Apart from the observations on the stages of 
the pest and its life-cycle in the field, the light trap catches give additional in- 
formation regarding the broods. That the micro-cUmate of the crop “has a share 
in determining the severity of the attack is shown by the following facts also : — 

(t) The egg-masses appear in a crop of suitable stage immediately after irriga- 
tion, or the moths prefer crops with standing water to a crop without water, 
(it) In the same locality a crop of the same age is more easily attacked in low-ljdng 
ill-drained plots than in high level fields, (tit) Thicker dry-sown broadcast paddy 
shows less attack than transplanted paddy, (iv) When the water in an attacked 
field dries up the larv® seek stems growing under moister conditions. The in- 
fluence exerted by seasonal factors of the locality are also of significance in that 
(a) the largest number of egg-masses and moths are noted in rainy months or imme- 
diately after ; (5) the earliest crops immediately after summer, as well as the third 
crop in certain localities raised during the hottest part of the year generally escape 
infestation, though moths may be evident during the course of the crop in suffi- 
cient numbers. In general, the moths appear for every crop in smaller or larger 
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numbers, but the severity of attack and successful breeding would appear to depend 
upon the climatic conditions and the condition of the crop obtaining in the loca- 
lities. Both from observations in the field, and from rearing experiences in the 
laboratory, indications are not wanting to show that the insect requires a high 
degree of humidity for its normal breeding. Some of these preliminary observations 
on the influence of climate on pest incidence have already been recorded in 
a paper by the authors [Ramakrishna Ayyar and Anantanarayanan, 1936]. 

VII. The problem of control 

The problem of combating this pest has been always difiScult. Various means 
have been tried by workers in the past both in India and outside. Insecticidal 
methods are evidently out of question in such a case since the borers are safe inside 
the stems and beyond the reach of any toxic materials. The control measures 
against this pest have therefore to be prophylactic, chiefly cultural and mechanical. 
Of course there is also the possibility of biological control. 

The preventive measures that might be adopted with advantage in connection 
with this borer consist of (a) collection of egg-masses, (6) elimination of infested 
seedlings before transplanting, (c) destruction of dcadhearted shoots, (d) destruc- 
tion of stubble and (e) the use of light traps. Each of these methods may or may 
not be feasible in all tracts and under all conditions, but if one or more of the 
possible methods are tried in an infested locality by all farmers in co-operation 
there will be appreciable benefit and the pest can gradually be brought under per- 
ceptible control. Unfortunately what with the indifiFerence of our farmers, the 
absolute want of co-operation in such matters among them and, above all, their 
peculiar attitude towards such pests as divine curses, we find that such preventive 
measures are often difficult or impracticable. In the collecting of egg-masses the 
operations have to be carried on for over a month from planting and again a few 
days before the flowering of the crop "without a correct knowledge of the period 
for concentrated action. In parts of Malabar and Coimbatore, the nurseries show 
practically no egg-mass, even at the height of the emergence of broods, whereas 
at Maruteru and in parts of the Godavary Delta plenty of egg -masses have been 
recorded from nurseries due probably to the varying cultural practices in the 
localities and to the season. As already stated infestation in the early stages, 
may not have serious consequences, the borer damage acting only as a sort of 
pruning to give rise to profuse fresh tillering in a fertile soil. Moreoveif^ the 
location and the mechanical collection of eggmasses after the shot-blade stage 
in a field are not easy ^nd safe methods, and at the same time we run the risk of 
damage to the crop by trampling. Even with regard to the coUection and des- 
truction of deadhearts, the advantage gained is not commensurate with the time 
and labour involved. For, a larva attacks more than one stem and often by pulling 
out the deadhearts from the top the free end of the plant comes away leaving 
behind the larva if any, in the plant itself. For effective removal of the larva, 
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the whole stem has to be severed from the clump with the root portion. In prac 
tieal experience only a very small percentage of the uprooted deadhearts contain 
the actual borer. The comparative futility of the operation is made obvious, 
when it is seen that in the shooting stage of the crop, the larva is found also in 
apparently healthy stems showing absolutely no outward signs of infestation be- 
cause of the habit of the larvae moving from stem to stem. In certain plots at least, 
healthy stems may be as much infected as deadhearts or even more so. As regards 
the destruction of the insect population in the stubble after harvest, ploughing with 
flooding wherever possible appears to be a very effective method and by actual 
counts it is seen that a very large number of larvae remain in the stems immediately 
after harvest. But in many cases, except when a crop is raised in the same locality 
immediately after harvest, the plots are dry without facilities for further irrigation. 
It has also been noted by actual counts of stem borer population in the stubble 
after harvest during the off-season that in parts of Coimbatore and Pattambi 
there was no live specimen of the insects in the stubble two months after harvest 
in any stage, so that it would appear that no stage of the insect of one crop passes 
over in a quiescent stage to the succeeding crop in the same locality. So far in 
S. India there is no record of larvee aestivating through the off-season. 

Use of light traps . — As has been repeatedly stated in the authors’ papers and 
by other workers in and outside India there is no doubt that light has a very strong 
attraction for the female moth of this pest. There has however been some differ- 
ence of opinion as to the efficacy of this method. Fletcher [1917] and Ballard [1923] 
do not think that this method is of much value. It is however very surprising to 
find that in his paper the latter has not expressed this opinion in spite of the fact 
that the results of his experiments clearly show that there was a higher catch of 
gravid moths than spent ones. To test the efficacy of light traps, trials were 
started by the writers in 1931 and continued for over two years. The following 
remarks made by the writers in their paper of last 3^ear [Bamakrishna Ayyar and 
Anantanarayanan, 1934] might be found pertinent in this connection. ‘‘ Recent 
observations on the light trap catches have made it abundantly clear that the 
paddy stem -borer is by far the most easily attracted and the most numerous 
of the forms captured. The catches of moths of this borer dbring the different 
parts of the year at Coimbatore, Pattambi, Maruteru and Aduturai were as 
follows : — 

Coimbatore , Total 4013 (3362 Female ; 661 Male) in 83 nights, December 1932 
to March 1933. 

Pattambi . 6342 (2796 Female gravid ; 369 Male ; 2176 Female spent) in 
29 nights, June 1933 to August 1933. 

Maruteru . 15427 (9090 Female gravid ; 6038 Male ; 1299 Female spent) in 
106 nights, September 1932 to February 7th, 1933. 

Aduturai , 6090 in 16 da 3 ns— November 1932 to February 1933. Maximum 
879 on 6th January 1933* 


O 
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From the preliminary observations so far made it has been found that (1) at 
every fresh brood the insect comes to light in very large numbers ; (2) at the 
peak of emergence it is highly phototropic and comes to light at all hours of the 
night oven on moon-light nights ; (3) the percentage of gravid females to males 
varies in different localities and at the same lociality during the season and (5) 
during the paddy season the insect makes its first appearance in the trap during 
transplantation.*’ As a result of the conclusions arrived at so far, the authors feel 
that the light trap is one of the best methods of control against this pest and may 
safely state that (1) a 200-candle power Petromax light would serve to trap a large 
number of moths within a radius of furlongs from the light and lea ve a sufficient 
impression on the crop by reduction in infestation ; (2) the light trap will l>e most 
useful in reducing infestation in the fields immediately after planting and also 
immediately after the shot-blade stage of the crop and (3) the time of setting of 
the trap has to bo determined for each place with reference to the age of the crop 
and the number of broods obtaining in the locality. 

VIIT. Some useful local practices 

(i) In parts like Malabar the practice of clipping tips of seedlings, bundling 
them up with all shoots in the centre and exposing all the roots, and delaying the 
planting for two days, serve to eliminate a large percentage of the eggmasses if any, 
as also the contained larvae, which either peiish inside or leave the plants and 
perish, (ii) Bonfires in fields of dry weeds, stubble and grass(‘H shortly after sow- 
ing operations are over, as is being done in the Koki area of the Malabar coast, 
serve to destroy a large number of moths and other insects which are positively 
phototropic. (Hi) The village festival of ‘ Karthigaideepam ’ when illumination 
is done on a largo scale serves at least to distract the moths from the fields to dis- 
tant places where; hey perish, as this happens during No V(mi her- Decern her, when 
moths are in plenty. 

Coming to the biological methods that may be adopted against this pest, though 
some parasites exist and the bionomics of a few have been studied to some extent, 
a good deal of work has to be done in connection with the distribution, life-history, 
host preferences, inter-relations and finally their comparative effectiveness m 
natural enemies before anything practical can be attemptc'd on an economic scale. 
It may be interesting to note that one of the parasites is the well-known egg- 
parasite Trichogramma minutum R. which is playing an important role in the 
control of sugarcane borers all over the world. 

IX. Conclusions 

While the writers feel that it has been possible to add to our knowledge of this 
pest to a certain extent, they believe that a good deal of further work can be done 
on the lines mentioned above. The study of the response of the insect to chstnging 
weather conditions, is of paramount importance with a view to note (1) the cir- 
cumstances under which a crop can tolerate the pest and (2) the cultural practices 
vffiioh may help the plants to withstand attack. 
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The writers have to thank the Madras Government Paddy Specialist and his 
staff in the different paddy stations in the province for the help they have received 
in connection with their investigations of this important pest of rice. 
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SOME ASPECTS OP POULTRY BREEDING AT THE LIVE. 
STOCK RESEARCH STATION, HOSUR 


BY 

T. MURARI, B.Sc. (Oxon.), F.L.S., F.R.S.A., 

Officiating Deputy Director of Agricultwre^ Live-stock 

Poultry has been bred on this Farm for over ten years. Most of the work 
has been with imported breeds, Leghorns, Light Sussex and Rhode Island Reds, 
but since 1931 Chittagongs and an indigenous variety with black feather, flesh 
and bone have been bred. The latter variety has been called the ‘‘ Tellicherry 
breed ’’ because the foundation stock was purchased at Tellicherry in the West 
Coast. The Black Minorcas were introduced in 1932. All the birds are kept in 
runs suitably housed and rationed and great care and attention are bestowed on 
them from the time of hatching. There is a veterinary hospital on the station. 
If any disease is suspected veterinary aid is given immediately. Every precaution 
is taken with regard to infectious diseases. Periodic liming of runs, thorough 
cleaning of houses daily, potassium permanganate or treacle in drinking water are 
the main features. It would be interesting to see how various breeds bt^havc under 
the prevailing conditions. 

Periodicity , — It is well known that seasons affect the sexual activity of animals. 
In the case of hens, that length of day light which can Ix^ regulated artificially can 
affect egg yield is also well known. All the European birds on this Farm are born 
to birds imported from England which have not(‘worthy pedigree trapnesting 
records. Neverthelesp, both the imported birds and those born to them have to 
live in an environment, including weather conditions, very much different to those 
in England. Even in the case of Chittagong and the Tellicherry breeds their ori- 
ginal environments are different to those prevailing at Hosur. 

On this Farm, the hatching is under the management of a woman maistry who 
gives individual attention to all birds hatched. All the birds are fed in accordance 
with the rations given in Table I (feeding routine) with modifications depending 
on individuality. - 
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Feeding routine 


Age 


Feed 


Drink 


Chicks up to 36 hours 


No feed 


Up to 5 days. 


5 tc^ 16 days 


Ground oats on feeding 
troughs sparingly 5 times a 
a day at an interval of 2J 
hrs. each, 6 oz. oat per day 
for 30 chicks. 

Grain feed as noted above, 
boiled eggs mixed with 
egg shell fed at 11 a.m. 2 
eggs for 30 chicks. 


Keep them in^warm brooder 
up to 96®F. 

Skimmed milk 8 oz. a day. 


Do. Do. 


15 days to 1 month 


1 to 2 months • 


Broken wheat 1 lb., grated 
boiled eggs 7. 

Wheat»bran 1 lb. mixed with 
water. Feed 4 times a day 
for 70 chicks. 

2 lb. broken wheat 6-30 a.m. 

6 lb. wheat bran "1 Mixed 

I lb. gi*oundnut & fed 
cake. >at 1*30 

1^ lb. c )okedbeef I p.m. 
for 100 chicks, J 


Skimmed milk 1^ lb., vegetable 
leaves such as lettuce, cab- 
bage and cauliflower also 
lucerne. 


Skimmed milk 
Buttermilk >3J oz. 

Whole milk J 

Treacle diluted in water, pot- 
assium permanganate in 
water. 


2 to 3 months 


2 lb. boiled rice at 4 p.m, 
Paddy and cholam 2 lb. at 
6-30, 


Stock mash. 


Wheat-bran 6 lb."j at 1-30 p.m. 
Mesh 2 lb. Vfor 80 

J chicks. 

On an average each bird 
gets J oz, mash and wheat- 
bran 1 oz. 


3 to 6 months 


Paddy & cholam 3 lb. 
Stock mash 8 lb. 


} 


for 

80 

birds. 


After 6 months . 


Paddy & cholam 6 lb. 
Wheat 6 lb. 

Stock maah 12 lb. 


1 i 

> 136 i 
J birds. I 


Wheat -bran ' . 

30 lb. 

Rice-bran . 

20 lb. 

Ragi . 

30 lb. 

G. N. Cake 

10 lb. 

Mineral mix. 

3 lb. 

Salt . 

1 lb. 

Skim milk, whole 


milk and butter 


milk 

2 lb. 

Shell grit and charcoal should 


be available before them 
always, cooked rice and beef 
on alternate days. 

Do. Do. 


Qn an average each adiilt bird gets 1 oz. grain and 2 oz. mash and ^ oz, of cooked rice, 
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Whetham [1933] has made an interesting study with regard to factors modi- 
fying e^g-production in different parts of the world. As our birds are from 
England, it would be interesting to compare the figures for egg-production for 
latitude 66®N. and that of 10°N. While comparing the figures for the tropics, 
it must be borne in mind that Philippines, Trinidad and the Gold Coast have the 
sea very near and Hosur is just over 3,000 ft. above sea-level and away from the 
sea. It will be seen from the tables attached that variation in day light in the tropics 
is not as marked as that of latitude 55®N. While egg yields are higher in the higher 
latitude there is tendency for egg yield to be low in October-November and gradual 
increase from then to May. It is however interesting to note that the Irish results 
are not so good and the yield is lower than here, but it must be borne in mind that 
the Irish results are for general stock in 1911-12 and the Hosur results are for a 
small number of select birds. Moreover, the Irish laying tests at present compare 
favourably with those of England and Scotland. In the tropics, Hosur figures 
both for indigenous and imported breeds excepting for the Cantonese are the best. 
Comparing the yield of eggs produced by imported stock with those produced in 
the higher latitude it is apparent that latitude including environmental conditions 
in the Tropics do not tend to give as good results as those in the higher latitude. 
Taking the Indian indigenous breeds, the total yields indicate that they are bettor 
than other breeds outside India excepting the Cantonese in the Tropics and that 
they are not markedly inferior to the yields of imported breeds. The annual 
yield of 137 for the Chittagongs is particularly noteworthy and it shows what 
can be achieved with the indigenous fowls. Viewing production figures in gene- 
ral it is seen that monthly rate of production tends to be about the same fof 
identical latitudes but that the total production is considerably affected by 
altitude and other environmental conditions. 



Eggs per bird per month 
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1 to 8 Adapted from “ Factors Modifying Egg Production with Special Reference to Seasonal Changes ” by Elizabeth O. Whetham* 
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Size of eggs . — In addition to the number of eggs laid, the size or weight of eggs 
is of importance. At Hosur, all eggs are collected from the trapnest and graded. 
There are four grades, A, B, C and D. “A” grade eggs weigh about 2 oz. each, 
‘‘ B between 1 3/4 and 2 oz., C ’’ 1 1/2 to 1 3/4 oz. and “ D below 1 1/2 oz. 
The grading of eggs was done irrespective of the age of birds. The tables below 
give the various grades for each breed. 


Breed 

No. of 
hens 

No. of hens that laid eggs 
of: — 

Percentage of hens that 
laid eggs of : — 



A 

1 B 

1 

1 

c 

D . 

A 

B 

C 

D 

Light Sussex . 

! 26 

17 

26 

12 

7 

65*4 

96*2 

46*2 

26-9 

Black Minorca 

19 i 

7 

1 19 

10 

5 

36-8 

100-0 

62-6 

26*3 

White Leghorn 

28 i 

6 

28 

19 

4 

21-4 

100-0 

67*9 

14*3 

Rhode Island Red . 

30 1 

6 

30 

20 

14 

16-6 

100-0 

66-6 

46-6 

Chittagong 

12 1 

1 

1 7 

12 

12 

8-3 

68-3 

:ioo*o 

100-0 

Tellicherry , . i 

16 1 

1 


L ' 

14 

15 


43-8 

87*6 

93-8 


Breed 

Total 
' No. 
of 

eggs 

Classification of eggs into 
grades 

Percentage of graded 

eggs 

A 

1 

B 

C 

D 

A 

B 

c 

D 

Light Sussex . 

. ’ 080 

298 

603 ! 

64 

15 

30*4 

61-6 

6*6 

1*6 

Black Minorca 

736 

63 

606 , 

72 

8 

7-2 

82-3 

9*8 

11 

White Leghorn 

. i 1512 

101 

1221 ! 

170 

20 

6-7 

80-8 

U-2 

1*3 

Rhode Island Red 

. 1167 

67 1 

861 1 

203 

46 

4‘9 

73-8 

17*4 

4*1 

Chittagong 

. . 487 

1 1 

35 i 

154 

1 297 

0*2 

7-2 

31*6 

61*0 

Tellicherry 

. I 498 

1 


i 72 1 

1 ! 

229 

197 


14-4 

46-0 

1 39-6 


To begin with it must be noted that the results are not from a large number 
of birds, but this is a limitation that could not be overcome. It will be seen that 
Light Sussex gives the most A grade eggs while most of the imported breeds 
gave a high percentage of B ” grades. Nevertheless, they also laid “ C ” and 
grade. The Tellicherry laid no “ A grade but the percentage of B and 
** C grades are higher than those of the Chittagongs. The results indicate tnat in 
time it should be possible to improve the size of the eggs of Indian breeds. If 
results for imported breeds are compared with those of egg laying trials of England, 
it would appear that the size of eggs from imported stock has suffered, 
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Resistance to disease and adaptability . — The indigenous breeds, despite their 
defects, have been evolved as a result of natural selection, but in the fighting birds 
man has played an important part. In the latter case, as egg yield is not important 
and stamina, courage and other fighting qualities are required, the selection by man 
has been more severe . The indigenous birds seem to adapt themselves to prevailing 
conditions from the time of hatching. They know their enemies, for instance, 
chicks will take cover very quickly as soon as a kite or vulture is sighted. Some 
ryots have told the author that the imported birds are so stupid that they will 
sleep under a halting bus and will not move out even when the bus starts. This 
results in a number of deaths. 

In addition to natural enemies the heat and the monsoon are problems by 
themselves. In the last heat wave, a very large number of imported birds died 
of heatstroke in various parts of the country. 

Poultry diseases in the tropics are virulent and the ryot has no effective remedy 
for the pseudopest, fowl cholera, chicken-pox which take a large toll. Tables IV 
and V give an idea of the various causes of death noted in the Live-stock Research 
Station. Though the numbers are small the results do give an idea of how the 
diseases are distributed and which of the breeds easily succumb to them. 

Table IV 


Deaths in various breeds of poultry at the Live-stock Research Station^ Hosur^ due to 

various diseases for 1933-35 


Name of disease 

White 1 
Leghorn 

1 

Rhode 

Island 

Red 

Light 

Sussex 

Black 

Minorca 

Chitta- 

gong 

Telli- 

cherry 

1. (a) Virus diseases such as 
pox, roup and cat- 
curh, etc. 

14 

1 

13 

1 

i 

7 

9 , 

[ 

4 

3 

• 

(b) Fowl tumours , 

. . 


1 

2 


. • 

2. Cocoidiosis . 

1 

i ^ 

1 

1 

1 


3. Helmenthi6^si8 (parasit- 
ism.) 

20 

1 

1 

16 

54 

16 

18 

4. Diseases of digestive 
system. 

3 

3 

1 

1 

1 

5 



5. Diseases due to the dis- 
eased condition of 
the liver. 

4 

4 

1 

i 

5 

4 

2 

3 

6. Diseases of the lungs 

1 

1 


. . 

, , 

, . 

7. Pathological condition of 
the ovid\ict. 

5 

I 3 

1 


3 

* • j 

• • 

8. Deformities • 

7 

i 4 

. , 

, , 

3 


9. Accidents » 


1 1 

1 


, ^ 

, . 

10. Reptile bite » 

1 

I * • 


1 



Total 

55 

63 

32 

78 

1 

24 
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Table V 


Percentage of deaths in various breeds of poultry at the Live-stock Research Station, 
Hosur, due to various diseases for 1933-35 


Name of disease 

White 

Leghorn 

Rhode 

Island 

Red 

Light 

Sussex 

Black 

Minorca 

Chitta- 

gong 

Telli- 

cherry 


Per 

Per 

Per 

Per 

Per 

Per 


cent 

cent 

cent 

cent 

cent 

cent 

1. (a) Vims disease such as 

4*62 

2*49 

2*17 

2*36 

4*69 

206 

pox, catarrh, etc. 







(6) Fowl tumours 

. . 

. . 

0-31 

0*52 

Nil 

Nil 

2, Coccidiosis 

0-33 

019 

0*31 

0*26 

1*14 


3. Helmenthiasis (parasitism) 

6*60 

6*32 

5*27 

14*13 

18*38 

12*32 

4. Disease of the digestive 

0-99 

0*67 

0*31 

2*60 

. . 


system. 



1 




5. Disease due to diseased 

1*32 

0*76 

1*56 

104 

2*28 

2*06 

condition of the liver 



1 




6. Disease of the lungs 

0*33 

2*49 

• « ' 




7. Pathological condition of 

1*65 

0*67 


0-78 



the oviduct. 







8. Deformities . 

2*31 

0*76 


, . 

3*43 


9. Accidents 


019 

0*31 




10. Reptile bite . 

0*33 

Nil 

0*31 

0*26 

• • 



SlTMMABY 

The performances of various breeds in the tropics and those in latitude 66®N. 
have been compared. 

The value of grading up of eggs for various breeds has been explained. 

Capacity for resistance to diseases and adaptability of breeds maintained have 
been explained. 

The results obtained in this Live-stock Research Station indicate that more 
attention should be paid to the improvement of indigenous breeds. 
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THE NEW SLOTTED POTTERY STRAINER 


BY 

The Agricultural Engineer to Oovernment, Punjab 


Introdtjotion 

Thb Engineering Section of the Punfab Department of Agriculture has been 
attempting to evolve an efficient and cheap strainer for wells and tube* wells. Miller 
Brownlie and Mohammad Abdullah Khan evolved a strainer which consisted of 
stoneware segmental slips, which could be manufactured by the local potteries, 
and filled in a skeleton frame, consisting of mild steel bars and sheet iron joints, 
which could be locally prej)ared. The cost of this strainer, as charged from Ihe 
well owners, was Rs. 4-8-0 per ft. 

In 1929 a radical change was made in the material employed to make the 
segmental slips and instead of stoneware bituminous composition was used, and 
instead of iron joints aluminium joints were introduced. The complete strainer, 
frame and all was supplied by a pottery at Delhi. Its manufacture by this time was 
protected by Brownlie-Bhaskar Patent and it cost the Department Rs. 5-8 0 per ft. 
at Delhi, and was supplied to the well owners, after adding the distribution 
charges, at Rs. 0 per ft. This price was raised temporarily to cover depreciation 
of the stock to Rs. 0-3 0 per ft. 

This was the strainer which had been used almost exclusively during the last 
five years by this Department for the augmentation of supply of wells as wey as for 
independent small power-worked tube- wells of the capacities ranging from 6,000 
to 8,000 gallons an hour. The type used was 5-in. overall composition strainer. 
While the price of the strainer had been steadily rising the economic depression 
among the /tamindars had been becoming acute, with the result that the ever- 
decreasing financial resources of the well owners have now placed even this, the 
cheapest scientifically -built strainer, outside their purchasing capacity. As a 
further result cheap, crudely-built strainers have been produced by the village 
artisans to meet the demands of the rural market. Even burnt clay pipes with 
needle holes or punched tin-sheet pipes wound over with fibre have been em- 
ployed. These unreliable strainers are being readily accepted by the zamindars 
because of their cheapness, although it is generally realised that they cannot last 
very long, and cannot yield a dependable supply of water. 
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Essentials op deston 

The necessity for a cheap, reliable and scientifically-designed strainer was 
being very keenly felt and with this end in view a strainer has been designed which 
while retaining the good points of the stoneware and composition strainers, and 
without infringing any of their patented features, will be within the means of an 
ordinary well owner. It has been completed and successfully tested. A brief 
description of it is given below. 


Dbsoeiption 

Plato X is a photograph of the strainer. It shows a unit of the strainer 
cousistingof(l)4.8lottedpipeelement, (2) inmildsteel bar frame, intermediate 
strengthening aluminium rings, (3) aluminium end-joint, and (4) 2-slotted pipe 
elements w'hich when built one above the other in the frame form the strainer. 
Strainer element consists of a hard-burnt, perfectly cylindrical ^pottery pipes, 
three inches in length. On one end of each piece, is a projecting ring (d. 5) l/4th 
of an inch high and half the thickness of the pipe, and at the other end is a recess 
{d. 6) into which the rim of the lower piece fits ; a continuous strainer is thus 
formed, the joint between the two pieces does not allow sand to pass through 
and leaves a smooth continuous outer surface. The water way area is provided 
by vertical slots cut in the wall of this clay cylinder. The slot is X-shaped 
and at its narrowest part it can be cut to an ovidol varying from 12/1,000 to 
6/1,000 of an inch. Strong aluminium coupling joints which are provided at the 
top and bottom of each three-feet strainer length can be seen in the photograph. 
Several lengths of strainer can be joined by this means very simply. 


Size and capacity 

At present these clay cylinder strainers are being made m two sizes : (f) 3|.. 
in. internal and 4J-in. external diameter, for discharges from 6,600 to 7,000 gallons 
an hour, and (u) 6-in. internal and 7-in. external diameter for discharges from 
16,000 to 20,000 gallons per hour. 

These sizes have been fixed with a view to suit the standard casing pipes of 
7-in. and 10-in. size, making due allowance for the usual shrouding. This strainer 
is 26 per cent lighter than the composition strainer. 
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Discharge 

The following table gives details of a few of these strainers recently sunk in 
bores and the resulting discharge in eaoh case : — 


1 

Village or place of 
boring 

District 

Size 

of 

strainer 

Length 

strainer 
in ft. 

Dis- 

charge 

gls. 

per 

hour 

Draw 
down in 
ft. & in. 

Discharge 
per sq. ft. 
of surface 
per ft. 
of 

draw 

down 

Ferozepur 

Ferozepur . 

3i-4i-in. 

27 

6,400 

4--6 

31 

Ferozepur 

Ferozepur 

Do. 

18 

4,300 

10 

20 

Bhangar 

Lahore 

Do. 

18 

1,920 

3 

30 

Badiana 

Jullundur 

Do. 

39 

6,797 

8 

16 

Mianwal 

i Gujrat 

Do. 

16 

3,711 I 

3 

69 

Pandowal Bala 

Gujrat 

Do. 

15 

3,645 

i 3 

66 

Chak 13/672 . 

Lyallpur 

Do. 

15 

2,837 

; 2-3 

70 

Kurianwala . 

Jhang . 

Do. 

12 

2,880 

1 2-3 

88 

Wan Dharm Singh . 

Montgomery 

Do. 

12 

2,460 

1 3 

66 

Winjoil . 

1 Montgomery. 

Do. 

12 

2,706 

i 8 

62 

Khakhar 

Multan 

Do. 

16 

2,946 

8 

54 

Sahjra . 

Lahore 

Do. 

: 18 

1,931 

3 ■ 

28 

Bir Raja Teja Singh 

Amritsar 

Do. 

18 

1,669 

1 3 

26 

Khun Khun Khurd 

Hoshiarpur , 

Do. 

1 

2,511 

1 ^ 

29 

Jartoli . 

Ludhiana 

Do. 

1 

2,019 

1 4 

1 

36 


Price 

The cost of production of this strainer (3 1/2-in. -4 1/2-in.) is Rs. 3-4-0 per 
ft. at Sialkot. Allowing 0-4-0 per ft. as distribution charges, it is being sold to the 
welbowners at Rs. 3-8-0 per ft. 


Large size 

The larger strainer (6-in. -7-in.) has also been completed and successfully sunk 
in a well. It has not been tried so far on a largo scale, because owing to 
the size and weigh!; of the pottery pipe pieces the percentage of breakage during 
transit in railway is considerable . Experiments in packing are in hand to overcome 
the distribution dijfi&culties and when these have been removed this size will also 
become popular. The sale price of this size has been provisionally fixed at 
Rs 6-8-0 per ft. 
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Introduction 

Fumigation is now one of the most widely-used methods of dealing with 
the insect-infestation of stored products of all kinds, but despite its wide use and 
the relatively long time during which it has been practised it is still too largely 
employed empirically. 

Naturally, the object of fumigation being the destruction of insects, it is 
generally assumed that if and when this has been attained, no other questions 
arise. Fumigation is, however, a much more complex process than that assump- 
tion suggests. Recent work has shown that the scientific and practical problems 
underlying fumigation are two-fold. First there are the factors governing the 
toxicity of gases or vapours to insects and, second, those governing the amount 
of residual fumigant left in the goods after fumigation. 

General principles of fumigation 

In considering the toxicity of fumigants to insects we have until quite recently 
had no general principles to guide us, but now we are beginning to see some general 
laws which explain the apparently diverse phenomena presented. A review of 
published work on the toxicity of fumigants to insects show’s that, apart from 
variation of toxic action according to the species and stage of development of the 
insect, there is another kind of variation which has hitherto proved puzzling. 
If two batches of the same species of insect in the same stage of development 

( 192 ) 
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ar© fumigated at dUferent temperatures, those fumigated at the higher temperature 
wiJl succumb more rapidly than those at the lower. Further if, prior to fumigation, 
two batches of similar insects are kept at different temperature.^ but are then 
fumigated at the same tempera tiire,„ those kept at the higher temperature prior 
to fumigation will succumb more rapidly than those kept at the lower. Again, 
if of two batches of similar insect^ one batch is starved j)rior to fumigation while 
the other is fed, the insects in the hid batch will succumb more rapidly than those 
in the starved batch. These three results at first seem to have no relation to one 
another, but considered with other results lecc'iitly obtained by Mansbridge on the 
effect of heat on insects, it seems that the toxicity of a fumigant varies directly 
with the rate of metabolism. The more rapid the metabolism the higher the 
toxicity. This assumption raises a number of interesting problems in insect 
physiology which must be investigated befoie the action of fumigants is fully under- 
stood, but meanwhile 1 think we may take it as a working principle in fumigation 
that toxicity varies directly witli rate of metabolism. 

What importance this has in practical fumigation is fairly evident, although 
it is not yet sufficiently realised. Fumigation is most extensively practised in the 
United States in the warmer months or in warm countries when and where insect 
metabolism is high and toxicity is, thereffjie, as we now suggest, also high. In 
fumigation in winter or in colder countries we find the reverse, as insect metabolism 
is low and toxicity is correspondingly low, and this is a point of especial practical 
importance in this country and in Europe generally. The poor toxicity of fumi- 
gants at low temperatures has been too little appreciated by practical fumigators, 
and 1 would like to stress its importance. One of the most difficult problems in 
pracjtical fumigation in Europe is how to deal with the hibernating insect and it 
is obvious that the problem is that same one c»f low metabolism producing low 
toxic action. Its practical import is that more attention must be given to the 
lieating of fumigation chambers. 

Axjxiliaey fumcgants 

One other question arising from the toxicity problem deserves consideration, 
namely, the use of so-called auxiliary fumigants and of vacuum chambers. Auxi- 
liary fumigants are those w^hich have as their object the enhancing* of the effect of 
the fumigant proper, and their action is supposed to be that they cause the insect 
to keep open its spiracles or breathing apertures. In general, most insects in the 
presence of an excess of CO 2 open their spiracles and it is suggested that, if insects 
are first subjected to “ pre-fumigation ’’ with CO 2 and then to fumigation with 
HCN (or other standard fumigant) then the HCN will penetrate more rapidly and 
its effect be enhanced. In this instance CO.^ is described as the auxiliary fumi- 
gant and other gases than COj, and certain vapours, have been proposed and 
tried as auxiliary fumigants. There is no doubt that auxiliary fumigants deserve 
the fullest consideration. Anything which will reduce the amount of highly toxic 
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jpumigant required ha« enormous value in reducing the dangers attendant on fumi- 
gation. The question arises of how far we can assume that auxiliary fumigants 
are really effective, and how far our knowledge of the action of fumigants can help 
in finding suitable auxiliaries. 

The basis of auxiliary fumigation is the diffusion theory ” of insect respira* 
tion, and especially that part of it which assumes that diffusion of oxygen into the 
insect body takes place mainly, if not wholly, through the spiracles or openings of 
the respiratory system, and that when the spiracles are closed no diffusion of 
gafes into the insect body takes place, although COg produced in the body may, 
to some extent, diffuse outwards through the insect skin or cuticle. On that 
theory it is to be supposed that by closing its spiracles the insect can protect itself 
against the ingress of toxic gases, at least for a time, and so far that time “ resist ** 
fumigation. On the other hand, it is assumed that in the presence of excess of 
COg , insects automatically open their spiracles and keep them open while the excess 
persists, and it is suggested that if this condition is created and a fumigant gas 
is then introduced it should rapidly enter the insect body and cause death. 

Now although the work of Krogh, Hazelhoff and notably the recent work of 
Wigglesworth, has greatly advanced our knowledge of insect respiration, a review 
of the published work on the subject shows that it is more complex than is generally 
assumed, and that we cannot generalise yet about the mechanism of respiration. 
Only recently Fraenkel and Herford, working in my own department, have shown 
that, in some insects, in certain circumstances, oxygen can and does enter the 
insect body by diffusion through the skin or cuticle, and that in some insects as 
much as 25 per cent of the oxygen “ ui)takc ” may be so obtained. That figure? 
for diffusion of oxygen inwards through the cuticle is the same as that given by 
Buddenbruch and Rohr as the quantity of COg normally diffusing outwardly 
through the cuticle of certain insects. These results of Fraenkel and Herford, 
if confirmed and extended, must cause us to review the whole (luestion ©f auxi- 
liary fumigants and, in my opinion, until further work has been done on the diffu- 
sion of gases through the insect cuticle, no useful purpose ca^n be served in seeking 
new auxiliary fumigants or in urging their use. 

Vacuum fumiqatioh 

Vacuum fumigation in so fat as it afleofe toxicity is open to the same criticism 
and, as I hope to show when dealing with the problems of residues following 
fumigation, there are other ways in which practical fumigation can be developed 
pending a fuller study of insect respiration and its bearing on fumigation practice. 
Further, in vacuum fumigation there are other factors involved which are evi- 
dently more important than the physiological factor. Meanwhile too, it is worth 
while to note that the effects of reduced pressures, even of greatly reduced pressures, 
on insects are far less important than the effects of reduced pressures on mammals. 
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To Bum up the question of toxicity we may say that the toxicity of a fumi- 
gant to insects varies directly with the rate of metabolism ; that enhanced toxicity 
can be obtained by artificially increasing the metabolic rate by raising the tempera- 
ture either prior to or during fumigation, and that further development of methods 
of enhancing toxicity by auxiliary fumigants, by using low pressures or by other 
means, depends on and awaits fuller knowledge of insect physiology and especially 
of insect respiration, 

ReSIDTTAL FtJMIGAKT " 

We may now consider the question of residual fumigant. It is only now 
receiving the attention it deserves, but it is a large question and I can only outline 
some of the more important problems it presents. 

The amount of residual fumigant left after any operation depends on a number 
of factors, namely : — the mode of distribution and degree of penetration of the 
fumigant, both in the chamber and in the goods contained in it ; the extent to which 
the fumigant is absorbed on the walls of the chamber and on the surfaces of the 
goods, and on its absorption by the goods and, finally, it depends on the rate at 
which, and extent to which the adsorbed and absorbed fumigant is given off again 
when ventilation follows fumigation. 

Recently Page and his co-workers in my department have considerably 
advanced our knowledge of the distribution and penetration of gases during 
fumigation. In modem practice on a large scale, the fumigants are commonly 
employed in liquid form under pressure. When this is released they evaporate 
and disperse, fiirst into the air space and then into the goods. At low temperatures, 
the amount of heat taken up by the liquid fumigant in evaporating may so reduce 
the temperature in the neighbourhood of the release jet that the fumigant may 
condense again, and this is one cause of poor dispersal of the fumigant and of its 
high concentration in the region of release. Apart from this, low temperatures 
generally reduce dispersal and Pago and Lubatti have devised special vaporisers to 
overcome this difficulty with ethylene oxide. Imperial Chemical Industries, Ltd, 
has also devised an electrical vaporiser for use with HCN. 

Distribution of fumigant 

Assuming that evaporation is secured, the next requin'melit is that distribu- 
tion of the gas should be uniform throughout the chamber. Uniform distribution 
is too readily assumed to occur as a matter of course, but sampling of the air-gas 
mixture even in small chambers, shows that it is by no me^ans easily attained, 
whilst in larger chambers and in warehouses special measures must be taken to 
secure even moderately uniform distribution and concentration of the gas. 

Until recently the chief difficulty in determining the distribution and concen- 
tration of gas attained was the lack of rapid and easily applied methods of sampling. 
The withdrawal of samples and estimation of them by aspiration is rot wholly 
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satisfactory, and a modification of the vacuum bottle first devised by Monier 
Williams has recently been made by Page, and more recently further improved. 
By the method of sampling, Page and Lubatti have made useful studies of the 
distribution of fumigant gases in empty warehouses and in barges laden with dried 
fruits. Their results show that even distribution and uniform concentration of 
the fumigant throughout the chamber warehouse or barge can be attained only 
under skilled supervision and that regular sampling must be undertaken to avoid 
imperfect dispersal resulting from faulty release of the gas, leakage, too dense pack- 
ing of goods and strong air currents or winds. In chamber fumigation the working 
out of a system to ensure good distribution can readily be attained by using sampl- 
ing methods as a guide, while recently a German firm has marketed a special 
‘‘ circulatory system chamber which, it is claimed, ensures regular distribution 
and concentration of fumigant throughout. 

In an empty chamber, the main factors affecting distribution of the fumigant 
are the method of release of the gas, the resistance offered to its passage by the walls 
of the chamber and the adsorption of it by the walls of the chamber. In a charged 
or loaded chamber, still other factors come into play : the resistance offered by the 
various sized passages between the packages or in the goods themselves, the resist- 
ance offered by the various surfaces of the packages and/or of the goods them- 
selves and, finally, the varied degree of adsorption and absorption of the fumigant 
by packages and goods. 

The smaller and more resistant to the passage of the gas the interspaces in the 
packages or goods arc, the gn^ater will bo the adsorption and absorption of it 
where resistance to passage' is high. The more gas is held up by sorption ” the 
less will be available to destroy the insects. Adsorbed or absorbed fumigant has 
no immediate insecticidal value. The more gas adsorbed or absorbed, the greater 
will be the amount of residual fumigant to be dispersed after fumigation ceases. 
For these reasons it is obvious that rapid and even distribution of the fumigant 
is of the highest importance and presents problems deserving the fullest con- 
sideration by the chemical engineer. 

Dispersion of residual fumigant 

So far I have considered the process of fumigation itself, but the ventilation 
of the chamber and its contents after fumigation is almost equally important. 
The disptTsal of the free fumigant is a relatively simple matter ; the serious qu(‘S. 
tion is to disperse the adsorbed and absorbed residual fumigant. On this problem 
there is urgent need for more knowledge and more experimental work, and I may 
briefly indicate the lines along which useful work can be done apart from the longer 
range or more fundamental rc^search required for the better understanding of 
adsorption and absorption. The first line of investigation obviously should be the 
experimental study of various methods of packing and piling goods for fumiga- 
tion. Preliminary work by Page and Lubatti has shown that niRch can lie done 
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to enhanoe penetration and reduce adsorption and absorption by improved piling 
of goods. More recent work by them shows that a surprisingly large amount of 
fumigant is adsorbed by the wooden packing cases — ^the 28 lb. and 66 lb, boxes 
commonly used in the dried fruit trade — and it shows that here is an important 
field for experimental work. 

One method claimed as a means both of improving the toxicity and penetration 
of the fumigant, and of eliminating residual fumigant after fumigation, is the 
vacuum method. I should like to advise caution regarding this method. Work 
in progress in my department, but still too incomplete for publication or discus- 
sion, suggests that fumigation under vacuum may not be so markedly better than 
normal pressure fumigation as to justify its increased cost. Here, however, 
is an obvious field for experimental work. The removal of residual fumigant is 
to-day almost as important as increase in toxicity of the fumigant itself. Fumiga- 
tion is not a popular practice in this country, but it is rapidly extending and its 
ultimate success depends almost more on improved methods of removing or reduc- 
ing residual fumigant than on any other factor. 

CONCLtrSlON 

To sum up the present position in fumigation, two main lines of work are 
necessary: basic or longer range research in insect physiology and especially in 
insect respiration , and basics research on the adsorption of gases by various 
foodstuffs and other produce, and by packing materials and ad hoc experimental 
work on methods foi improving the dispersal and penetration of fumigants, for 
reducing the degree of their adsorption and absorption by goods and containers, 
and for ensuring more rapid and complete removal of such residual fumigant as 
may still be formed. 


SUMMABY 

The complexity of the fumigation process is shown, and the general principles 
of application are discussed, particularly with reference to the beneficial effect of 
heat. An account is given of the action of “ auxiliary ” fumigants, and it is 
pointed out that the effect of vacuum fumigation may bc^ less important tlian 
has been supposed. The author outlines the position of the study of residues left 
after fumigation from the standpoint of the distribution and penetration of gases 
during fumigation, and it is pointed out that special measures nvay be required to 
secure even moderately uniform concentrations of the gas. The importance 
of methods of sampling in this connexion is made clear apd the attention of the 
chemical engineer is drawn to the need for securing rapid and even distribution of 
the fumigant, and for the study of various methods of packing and piling goods 
for fumigation, and of improvements in means for ensuring complete removal of 
residual fumigant, 
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I^EVIOITS OBSERVATIONS 

Just 22 years ago last November this Station published a very extensive long 
time investigation on machine-milking in which the conclusion was drawn that 
cows produced equally well when milked either by machine or by hand. The 
same make of milking machine has been in continuous use here for 27 years, and 
the same herdsman who operated the machines for most of these early experiments 
also operated the milkers for the tests made in recent years. 

At that time, milking machim^s of the suction type were new and the problem 
was principally one of determining their practicability from the viewpoint of 
milk production and quality. At the present time, the milking machine is well 
established as a practical time-saving machine and there is no reason to question 
its economic value. From an experimental standpoint the problem today is oiu‘ 
of extra refinement in technic to secure more accurate data to establish small in- 
fluences on milk yield which may have been overlooked in earlier (‘xpcTimeiits. 

It should lx* pointed out, however, that Smith and Harding,^ and others, 
did appreciate the variety of uncontrolhxl factors which might affect their data. 
After carefully reviewing previous investigations on the influence of milking 
machines on milk flow, they stated tljat these earlier studies were of too short dura- 
tion to be of jiermanent value except to show that the milk production of some 
cows is sometimes affected by changing from hand to machine-milking. 

They milked half the herd by hand and half by machine, alternating the 
method of milking for each lactation period for 5 years. To milk the cow and 
transfer the machine to another cow required 11*7 minutes. The records of 29 cows 
were secured for 88 complete lactation periods. These records varied so greatly that 
some were eliminated for evident reasons, such as (1) lo.ss of one or more quarters 
from mastitis, (2) only one lactation available due to sterility, (3) failure to end 


* Smith, O. A., and Harding, H. A. New York Agr, Exp, Sta, Bui, No, 363^ 1919, 
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a normal lactation due to abortion, and (4) indigestion which reduced yearly pro- 
duction of milk below 2,000 pounds. These eliminations reduced the number of 
cows to 11 and the lactation periods to 43. The authors stated that 20 per cent 
of all lactations were started without a preliminary dry period, but the records 
were included as this disturbing factor was evenly divided between the two groups. 
An examination of the data shows that 10 of the cows were used for two lactations 
only, while the balance of the records were for three consecutive lactations and no 
corrections were made for their variable ages. Furthermore, the lactation periods 
varied from 295 to 365 days, the period of pregnancy during the lactation period 
was not considered, and the dry period varied from 0 to 108 days. Smith and 
Harding appreciated the desirability of controlling these factors but could not do 
so. They stated that “ the chances are about two out of three that a little more 
milk will be obtained by hand milking."’ but concluded that milking machines did 
not affect milk production. They might have added, however, that the influence 
of the machines may have been overshadowed by these uncontrolled factors. 
This early work was undoubtedly particularly valuable and conclusive in spite 
of the irregularities. 

Mor(^ recently, Woll* of California collected extensive' data from cows milked 
for complete lactation periods by hand and by various machines in the University 
h(‘rd. The data were for 65 complete lactation periods for 46 cows and the records 
for inachim^ and hand milking were not usually made with the sanu' 
cows. Furtlu'rmore, uncontrolled factors were recognized, as in the early work 
at this Staton. Woll cjonoludos that the machines did not affect milk production. 

Ninnerous lit(Taturc citations might be given for long-time and for short- 
time t('sts, but in the main the conclusions are similar and uncontrolled factors 
were always involved in the long-time tests. In some short-time tests, like those 
of Lush of Texas,* faetors causing variation were carefully controlled, but the 
tests were of brief duration. Lush con(duded that cows produced best by hand 
milking, but the variation may have been within the limits of experimental error. 

The present study was prompted because (1) some investigators and some 
dairymen believe that cows maintain milk production best on hand milking, (2 
uncontrolled factors have affected most of the reported investigations, (3) the cows 
in the Experiment Station herd did not seem to maintain milk production as well 
as they should, and (4) the author believed that similar results should not be 
observed by all investigators due to differences in machines and their methods of 
operation, quality of hand milking, etc; 


» WoU, F. W. OaUfomia Agr, Exp. Sta. Bvl. No. 311, 1919. 
•Lush, Jay L. Teme Agr. Exp, Sta, Giro. No. 30, 1923. 
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Plan of pbbsent experiment 

Th(^ Kx})eriiiieiii Station herd of Jerst^y cows, except for experimental pur|K)«es, 
han been milked continuously by machine since 1907. Conditions of care and 
feeding have been very uniform, in fact the f;ame herdsman has been in charge 
since April 1, 1910. As the cows have been machiiu^. milked regularly, the experi- 
ment would actually show the influence of hand milking upon the milk production 
of machiiKJ -milked cows. 

In Hicent years the jx>1icy has bexui followed to breed all cows to calve (^v(‘ry 
12-month period and to begin drying off all cows just 2 months previous to par- 
turition, except for thos(' few (*ows which through irregularity in conception were 
milked for 12 months. In such cases the drying off was started 2| months Ix'forc 
the next calving. This practice established a uniform dry p^^riod. The length of 
th(i lactation period was nearly always 10 months, but 16 per cent was deducted 
for 366 day records to nduee them to a 10-inonths basis Cows mkto milked by 
machine at 2, 3, and 6 years of ag(5. Th(iy were milk(*d by hand when 4 years 
old. Each method of milking included a full lactation period. Only one or two 
cows were milked by hand per year and a 4-year-old cow which was not one of the 
experimental cows was b(ung milked by machine at the same time to observe any 
seasonal, fecni, or other change* which might affect the results. It is obvious that 
another group of cows should have been milked continuously by hand and al 4 
years of age* hy maehino to serve ius a control, but 8iiffi(;ient labour was not avail- 
able to do so. 

The cows did not suffer from indigestum ; tluTc w(^re no al)oriions ; no quarters 
were lost from mastitis ; and, (‘xcept for one (*a,se which did not seem to afT(‘ct pro- 
duction, then^ were no visible flanvups from this disease in the cows used for 
the experiment. Lactation periods were of uniform length or ealciilated to 306 
days, dry periods wen^ uniform, and the number of days the calf was carried 
during the lactation period was fairly uniform . Exceptions to the dry period were 
two yearling heifers shown in Table 1 which were given two extra weeks dry 
due to their young age. Seasonal variations were averaged out by covering many 
years in the test and by milking other cows by machine at the same time as the 
cows were milkexl by hand. So far as is known, all factors except the method of 
milking have been held reasonably constant. There was one undesirable factor in 
management which should be mentioned. All cows were milked each day by two 
different men and each week by three different men . Whether the machine or 
hand milking can best adjust itself to this irregularity the author ventures no 
guess, but the hand-milked cows werc^ subjected to the greater irregularity in 
this respect. 

The data secured permit comparisons in two ways. In the first place, the 4- 
year-old record of a cow by hand milking can be compared with her 2-, 3-, and 
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Fig. 1. — Production in pounds of butterfat for four consecutive leictation periods 
for seven cows milked continuously by machine except for being hand milked 
during the third lactation, and for seven cows milked continuously by machine. 

The calculated production based upon the 2-year-old records is also given for compara- 
tive purposes. 

5-year-old records made by machine. Then, her production month by 
month can be compared for machine and for hand milking to determine 
persistency of production. 


Results 

Yearly production records 

Complete production data for seven cows for four lactation periods each, a 
total of 28 lactation periods, are presented in Table I and in Fig. 1. These cows 
were milked by machine for the first two and for the last lactation periods, being 
hand milked during the third period. Complete production data secured by 
machine milking only for another lot of seven cows for four lactation periods each, 
a total of 28 lactation periods, are presented in Table II and Fig. 1. Each cow in 
this second lot, except cow No. 1, was a paternal sister of the corref.pondingly 
pumbered cow in Table J and tjie dapis of each cow were also related. Each cow 
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in Table 11, except cow No. 1, waa born within 12 months of the cow bearing the 
same number in Table I. A total of 14 cows and 56 lactation periods are presented . 

For comparative purposes the production records of each group made at 2 
years of age have been calculated by age conversion factors developed by the 
American Jersey Cattle Club to give expected production at 3, 4, and 5 years of 
age. These calculated productions are also given in the tables and figure just 
referred to. 

A study of these data clearly shows that the butterfat content of the milk 
was not affected by the method of milking and needs no further consideration. 

In the case of the seven cows milked by hand as 4-year-olds, their butterfat 
production during the second lactation was exactly as expected, the butterfat 
yield for the third lactation period when milked by hand was 22 pounds higher, 
while the fourth lactation with machine milking was 67 pounds too low. The 
small increase above normal during the third lactation period may be within the 
laws of chance. That the method of milking affected production, however, is 
clearly shown by the fact that each of the seven cows gave more butterfat as 3* 
year-olds than as 2-year-olds on machine milking in both instances ; that on 
hand milking as 4-year-olds, six out of seven produced more butterfat than when 
3 years old ; but that as 5-year-olds on machine milking six out of the seven cows 
gave less butterfat than when milked by hand at 4 years of age. Obviously, the 
effect of age on production was completely reversed by the machine milking 
following hand milking. 



SuUerfcU pfvduction and test of the milk per lO-tnonth la€tatio?i period for seven cows milked during the third lactatwfi 
period by hand, the other three lactcUion periods being milked by machine 
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t Not used in averages. This cow began her fourth lactation with a production coxnpcurable to that of the second, 
the monthly decrease was large and she was practically dry in the seven^ month* No reason was discovered for tlia 
unusual monthly decrease in production. 



Table II 

Butterfat production and test of the milk per 10-month lactation period for seven 
cows milked continuously by machine 



♦ Each cow is the paternal half-sister of the cow in the same position in Table I and was bom within 12 months of 
her half-sister with the exception of tfee first cow which is the first calf daughter of the first cow in Table I. 



kA6HIl^E 'MILKING and milk P^l6DUCTidi^ 

It was not originally intended to use any data except from the cows in Table I, 
but the records of cows in Table II were compiled later for comparative purposes. 
Their lower production is not entirely accidental as cows which gave less than 300 
pounds of butterfat in 10 months at 2 years of age were excluded from the hand 
milking experiment. Table 11 and Fig. 1 clearly show no irregularity in these 
production records of cows always milked by machine, except for an increase of 
26 pounds of butterfat above normal at the age of 3 years. There was no drop 
in the 6-year-old records as was the case when the hand-milked cows were milked 
by machine. It should be borne in mind that the 6-year-old cows of corresponding 
numbers in each table were in the bam at the same time so that seasonal or feed 
conditions were uniform. 



Fig, 2,— Monthly butterfat production in pounds of butterfat for the seven cows 
milked for three complete lactation periods by machine and for one complete lac- 
tation period by hcmd. 

The monthly butterfat production for Register of Merit cows is given for comparative 
purposes. 


Monthly production records 

The butterfat production records of the seven cows which were milked by 
hand at 4 years of age were averaged on a monthly basis for each lactation period 
and the three lactation periods of machine milking were averaged together on a 
monthly basis. These data are given in Table III and are graphically re^ 
present^ in Fig. 2. 
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Table III 

Average buUerfai production in pounds per month on basis of laclaiion periods for 
seven cows milked daring the third lactation by hand, the other three lactcUion 
periods being milked by machine 


lAOTATIOK PSRIOD AKD MSTHOB OF 


LAOTAXI05 XOKTH 


miKlNO 

1 

2 

8 

4 

6 

C 

7 

8 1 

S 

1 

First, machine milked .... 

44*8 

42-9 

88-4 

841 

88*5 

81*2 

81*6 

80*2 

27*9 

20*4 

Second, machine milked 

60*7 

67-9 

48-0 

48*8 

41*1 

40-1 

86*8 

88*8 

30*1 

27*0 

Fourth, machine rnUked* 

«l-6 

59-4 

64-9 

60*9 

44*4 

40*6 

41*1 

88*1 

84*2 

29*1 

Av. for 8 lactations (machine) 

55-4 1 

68a 

46-7 

42*5 

40*0 

87*1 

86*1 

88*9 

80*6 

27*4 

Third, hand milked . . . . | 

681 

68-4 

52'4 

60*7 

61*1 

48*7 j 

48*1 

42*8 

41*7 

42*1 


* The record of cow No. 5 was not used In this average as it was abnormal! j low due to lack of persistency 
from month to month. 


Table IV 

Monthly production records for Register of Merit Jersey cows 


Month 

Weight of milk, 

DAILY* 

Per cent FATf 

Lbs. fat per month 

1 . . . 

300 

4*90 

44*10 

2 . . . 

29-4 

4-93 

43-48 

3 . . . 

27*9 

6-09 

42*60 

4 . . . 

25*9 

5*27 

41*10 

6 . . . 

24-2 

6*43 

39*42 

6 . . . 

22*7 

6*61 

37*62 

7 . . . 

21*4 

6*67 

36*76 

8 

20*6 

5*62 

34*73 

9 . . . 

19-6 

5*69 

33*29 

10 . . , 

18*6 

6*74 

32*03 

11 . . . 

17*3 

6*81 

30*16 

12 . . . 

17-3 

6*89 

30*67 , 

Yearly 

8244*0 

.. . 

6*41 

j 

444*74 


* Based upon 13,823 Reg^ter of Merit records as compiled by A. C. Bagadide and 
C. W. Turner. Jersey Bulletin and Dairy World, Apr. 18, 1923. 

f Based upon 8.202 yearly (1928-30) Begister of Merit records as compiled by 
Lynn Copeland. Jersey Bulletin and Dairy World, Sept. 30, 1931. 

For comparative purposes, mont^ily production records for Begister of Merit 
Jerseys were desired but were not available. Therefore, available data on the daily 
milk production on a monthly basis and the monthly test averages were used to 
compute the monthly butterfat production. These data are presents in Table 
IV and Fig 2. The data for Begister of Merit Jerseys are not comparal>le to those 
secured in these experiments as the former were for 12«month periods with much 
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longer intervals between calvings. Milking was done by both machine and by 
hand* Conditions of feeding, environment, etc., would also produce variations 
which would make direct comparisons less reliable. 

To eliminate variations in butterfat production per month due to the level 
of production, the data are also given on a percentage basis, taking the first month 
production as 100. These data are given in Table V and Fig. 3. 



Fia. 3. — •Monthlj’’ butterfat production given as percentages of the first month’s produc- 
tion which was taken as 100 for the seven cows milked for three complete lactation 
periods by^maohine, and for one complete lactation period by hand. 

Tile monthly butterfat production for Register of Merit cows is given for com- 
parative purposes. 



Tabi^ V 

Average bviterfat production per month expressed as percentages of the first month* s production which was taken 
as 100 for machine-milked and hand-milked cows in the station herd and for Register of Merit J ersey cows 
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Hand and machine milked . 100-0 98-5 | 96-5 93*1 | 89*3 | 85 0 81'0 | 78-7 | 75-4 72-6 68-3 69-0 
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The monthly butterfat production records clearly indicate that for the first 
three months of the lactation period the cows produced rather uniformly on machine 
and hand milking, but beginning with the fourth month the cows which wee rmilked 
by hand maintained a higher level of production which was particularly evident 
in the eighth, ninth, and tenth months. This difterence is evident even from a 
casual observation of Fig. 3 which gives the production on a percentage basis. A 
point which may have some significance is the more persistent production of 
heifers milked by machine as compared with the production of old cows when 
milked by machine. 

The decrease in production for cows milked by machine was very uniform 
from month to month, while the cows milked by hand showed a similar decrease 
during the first 3 months and a uniformly more persistent production thereafter. 
The monthly decrease in production was far less for Register of Merit cows than 
for the cows in this experiment. However, the monthly decrease for the hand- 
milkod cows from the fourth through the tenth month was not quite as great as 
for Register of Merit cows. 

The reason that the cows produced more as 4-ycar-old8 on hand milking as 
compared with their production on machine milking at 5 years of age is now self- 
evident, namely, production was maintained with greater persistence throughout 
the lactation period. The monthly butterfat production for these two ages was 
almost identical for 4 months, but during the fifth month and thereafter through 
the tenth month the 4-year-old cows milked by hand produced more than they 
did when milked by machine at 5 years of ago. 

Discjssion and conclusions^ 

That milk production was more persistently maintained through the lactation 
period when the cows in this experiment were milked by hand, there can be no 
question. Furthermore, the monthly decline in milk production became greater 
as the cows were milked by machine during subsequent lactation gperiods. The 
percentage of butterfat was not affected by the method of milking. 

The author does not believe that the results affect the extent to which milking 
machines should be used on the farm, as differences in total production per cow 
were small, but rather that they should stress the need for cate in the operation of 

* While this bulletin was in process of publication, two articles have appeared 
which confirm the conclusions reached here. In Hansen’s Dairy Bull^in for June 
and July 1936, work is reported from tho Royal Veterinary and Agricultural College 
of Copenhagen which shows that hand-milked cows were more persistent in production 
after approximately the third month of the lactation period. In AgricuUural Protest, 
12, 1936, Beurtlett and Huthnanco of the National Institute for Research n Dairying, 
University of Beading, found that a difference in production between maolune- and 
hand-milked cows began to show in favour of hand milking after the fifth week and 
that this difference gradually increased throughout the entire lactation period. 


ti 
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these machines. Tho results secured might bo affected by the breed of cattle, the 
skill of the person milking by hand, the make of milking machine, etc., so that 
exact uniformity from farm to farm should not be expected. 

In the course of other experiments data were secured on the time required to 
milk the cows by machine. It was found that the machine^ was left on all cows 
for at least 6 minutes and on some cows for more than 10 minutes, although on 
most cows for 9 or 10 minutes. About 2 to 2| hours were required to milk 26 cows 
using two single units, or 10 to 12 cows per hour. About 1 minute was required 
to change the machine from cow to cow so the machines were on the cows on an 
average of 9 to 10 minutes. It is a human tendency to do things in the easiest 
manner and the machine, therefore, was left on each cow until she was practically 
dry. Then the udder of the cow was massaged for a fraction of a minute by hand 
and finally if any milk still remained in the udder it was stripped by hand into 
the teat cups of the machine. By this method a man can milk as many cows more 
easily, especially if using three units, as by any other method of operation. It is 
l>elieved by the author that this practice is fundamentally wrong from tho stand- 
point of maximum production and accounts for the small decrease in production 
secured by machine milking, even though it has always been the practice followed 
in tho Experiment Station herd. 

The author believes that the withdrawal of milk from a cow by machine is 
as satisfactory as hand milking as long as appreciable amounts of milk remain in 
the udder. The removal of all milk, except for less than a half pound, is probably 
accomplished within 6 minutes for most cows. Thereafter the vacuum is applied 
directly to the soft tissues within the udder. Continued suction on a thin mem- 
brane tends to draw blood to the point of suction, an action which can be demon- 
strated by applying the vacuum from tho milker to human skin not browned by 
the sun and wind. When this suction is continued for 3 or 4 minutes after the 
completion of each milking twice a day, it is reasonable to presume that^ after 
several months the tissues thicken and harden. Such an effect might be expected 
to develop difl&cult milking and reduce ! production. Irrespective of the lack of 
any definite evidence for these assumptions, these effects of machine milking on 
milk production seem reasonably well established from the limited data presented. 

This investigation is now being repeated using the following procc^dure for 
operating the machines with the expectation that production will be maintained 
by machine milking as well as by good hand milking. The machines will be left 
on the cows for the minimum period required to secure most of the milk or for a 
definite time interval when they will be promptly removed and the milking finished 
by hand. It is expected that the time the machines will be left on the cows can 
be reduced nearly one-half, which will be from 4 to 6 minutes per cow. The opera- 
tor will be kept busy continuously changing machines and stripping by hand. 
Some months may be required for the cows to become well enough adjusted to the 
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change to limit excessive stripping, but whether stripping is excessive or not this 
procedure will bo tried for experimental purposes. 

Repeated observations indicate that heifers milked easier and more quickly 
than old cows, indicating that the cows gradually adjusted themselves to become 
slow hard milkers. The milking by hand of these cows which had been previously 
machine milked was often rather difficult for 2 or 3 months, after which the milking 
could be done in a reasonable period of time. It is very probable that the hand- 
milked cows required the first 3 or 4 months of their lactation period to adjust 
themselves from machine to hand milking. 

Summary 

Although many investigations have established that cows produce equally 
well when milked either by machine or by hand, some practical observations have 
tended to question whether the conditions of the earlier experiments were con- 
trolled with sufficient care to show small differences. Furthermore, the method 
of operating the machine and the skill of hand milking should produce variations 
in results. 

In this study cows were milked by machine at 2, 3 and 5 years of age and by 
hand at 4 years of age for complete lactation periods. Conditions which might 
affect results were held reasonably uniform, such as length of lactation period, 
length of pregnancy during lactation period, the dry pe^riod, conditions of feeding 
and management, age of cows, freedom from disease, method of operating the 
machines, type of machine, and the method of milking by hand. 

It was found that the percentage of milk fat in the milk was not affected by 
the method of milking. Slightly more milk was given by the cows milked by hand, 
but the difference in production was evident only after the third month of the 
lactation period. The hand-milked cows were more persistant in maintaining 
production throughout the lactation period. It is believed that this observation 
was due to the relatively long time the machine was left on the cows and should 
indicate the desirability of removing the machine from the cow as soon as possible. 

These results are not interpreted as being adverse to the use of milking 
machines, but rather to emphasize the need of correct operation. 
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(Beproduced by kind permission from the Journal of the Royal Society of ArtSt 
No. 4366 of July 17, 1936). 

Althoxtoh the depredations of insects on growing crops have long received 
attention and agricultural entomology is throughout the Empire a highly valued 
and reasonably well-supported branch of biological science, the depredations of 
insects on harvested produce have been strangely neglected. Except in times of 
stress as during the Great War losses to produce in store have been accepted as a 
necessary evil, and stored products’ entomology has until quite recently existed 
rather as a branch of applied entomology cited in the text books than as a really 
active field of work. Since the war, economic conditions have forced a fuller 
recognition of the insect problems arising in the storage, transport and marketing 
of Empire produce and stored products entomology is slowly receiving recognition. 

I propose briefly to describe what these insect problems are, how far they are 
being tackled in the Empire, and what work and organisation is still necessary for 
reasonably good control of insect infestation of stored foodstuffs and other raw 
materials. 

Nearly all kinds of organic produce suffer from insect infestation during 
storage, but naturally the greater the volume of the product and the greater its 
value, the more evident is the infestation. With the exception of tea, all the more 
important Empire products suffer more or less severely, notably cocoa, ^ed 
fruits, nuts and spices, tobacco, and grain. Infestation of these commodities 
may occur at any stage in the handling of them after harvesting and, broadly 
speaking, we may say that infestation in the producing country, both prior to and 
during storage there, on shipboard or other conveyance during transport, and in 
the exporting country during storage both at the ports and inland, is universal. 

It is difficult to assess the monetary loss caused by this infestation. In the 
United States of America widely differing figures have been given of the annual 
losses in that country, ranging from millions to tens of millions of dollars. The 
wide disparity in the figures quoted indicates the difficulty of assessment. My own 
view is that the extent of financial loss should ultimately be measured by the 
sums which those concerned are prepared to expend in preventing or controlling 
loss, but even here a difficulty arises because there is a natural tendency for each 
brei-nch qf industry or commerce to pass its losses on to the next uqtil ultimately 
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the loss may be spread very widely among the consumers. This passing of 
loss is, however, becoming more difficult and when, as has happened in ihe 
dried fruits, tobacco, and cocoa industries, insect infestation has become too severe 
to allow of the losses being passed on it is possible to get some idea of their extent. 
In 1929 and 1930 the value of tobacco leaf infested by the moth, Ephestia eluteVa, 
was reduced by 40 to 60 per cent and direct and indirect losses sustained by the 
tobacco trade as a result of infestation of African tobacco was, in round figures, 
at least £100,000. In the Australian dried fruits trade it may be sufficient to say 
that infestation of dried fruits by the moth, Plodia interpunctdla, was so serious 
that in 1932 this fruit was being marketed with the greatest difficulty and many 
thousands of pounds have been spent in remedying these adverse conditions. 

The insects which infest stored products do not belong to any one group ; 
upwards of two hundred species infest or occur in the major Empire products 
just cited, and they represent many natural orders and families of insects. Of 
these, however, much the most important are the Lepidoptera, or moths, and the 
Coleoptera, or beetles. Of the moths members of the family Phycitidse are 
especially important, and among the beetles members of the families Curculionidee, 
AnthribidsB, Tenebrionidee, Dermestidse and Cucujida? are the more important. 
In these families the major pests are the moths of the genera Ephestia and Plodia, 
the Curculionid beetles of the genus Sitophilvs, commonly known as grain weevils, 
the Anthribid beetle Arcecenis fasciculcUus, a serious pest of nutmegs and of cocoa, 
the Tenebrionid beetles of the genera Tribolium and Onathocerus, the Dermestid 
beetles of the genera Dermesies and Trogodenna, and the Cucujid beetles of the 
genus Oryzcephilits, 

All these insects undergo during their development what is commonly called 
“ complete metamorphosis They begin life in the egg stage, emerge from this 
into the larval stage as grubs or caterpillars, then pupate, and finally emerge a.* the 
adult or perfect insects. All growth in size of these insects and practically all 
feeding for development takes place in the larval stage. A knowledge of the 
development and biology of these insects is basic to an imderstaJiding of the 
measures used to keep them in check, and I think I can best illustrate the im- 
portance of this by referring to the moths of the genera Ephestia and Plodia which, 
as I have said, are among the most important of all the stored products insects. 

The genus Ephestia comprises about sixty species of small moths about ^ inch 
long in body length and IJ inches in wing span. Not all of them have importance 
as pests of stored products, and I propose to mention only two species which will 
illustrate their biology. The first of these is the so-called flour moth, Ephestia ' 
kilhniella Z., which is pre-eminently a pest of flour, but attacks all kinds of starchy 
foodstuffs including potatoes and soya beans. The features of this moth biologi- 
cally are that in steam mills and heated warehouses, as in the laboratory, it conti- 
nues to breed all the year round, giving three to five generations in the year accord- 
ing to the temperature prevailing. The second Ephestia is tjie so-called cocoa moth , 
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Epheitia el/uteUa Hb,, which is widely known as a pest of cocoa, but which has 
recently proved a serious pest of tobacco and attacks an enormous number of other 
products. This moth differs from Ephestia kUhnietta in its biology because in 
warm warehouses and under laboratory conditions it produces only two broods, 
or two broods and part of a third, during a year but never more. The second brood, 
and in rare oases the third brood, when they reach the final stages of larval de- 
velopment become dormant, or in entomological parlance go into diapause, and 
nothing that the entomologist can do has so far succeeded in breaking that 
dormancy. 

The genus Phdia, which is very closely allied to the genus Ephestia, comprises 
only two species, of which only one is important, the Indian meal or dried fruit 
moth, Plodia interpunctella Hb. This insect resembles EpheMia kiihneilla in its 
biology in that its rates of growth and reproduction are more governed by tem- 
perature than those of Ephestia elutella, but it resembles Ephestia elutdla in that 
it goes into a dormant state in the winter time as if it obeyed a seasonal rhythm. 

All three of these species when fully or almost fully grown larvce exhibit a 
remarkable habit of leaving their foodstuffs and wandering widely in mills and 
warehouses. At the end of this wandering phase they seek some cranny or crevice 
into which they can tightly ensconce themselves and there pupate or become 
dormant as the case may be. As we shall see later, these two phenomena of going 
into dormancy and of wandering are of enormous importance from a practical 
point of view. 

One other feature of the biology of these moths deserves mention. It is 
commonly supposed that insects which undergo complete metamorphosis emerge 
from pupation fully developed in all respects and require no further feeding, 
but in these moths some form of feeding is necessary before they can lay eggs. 
One of my staff, Mrs. Richards, has shown that the number of eggs laid by these 
moths depends on the extent to which they have access to water. 

With that brief summary of the main features of the biology of these moths, 

I may now pass to the question of control measures used against stored products 
pests. I think it may be helpful if I consider first the theoretical aspects of control 
and then the practical. In general control measures against insects may be divided 
into three main groups, physical, chemical and biological. The term biological 
control has recently been used to describe the control of insects by setting their 
parasites against them ; this is a somewhat too restricted use of the term bio- 
Ic^cal control,** but it is now so general that we may have to accept it. I may 
say at once that for a number of reasons this form of control is not applicable 
to stored products infestation ; of these the chief reasons are that stored products 
insects are cosmopolitan in distribution, their parasites, as we know them, are 
equally cosmopolitan, and finally, a very practical reason, merchants and 
ponsumcrs have j ust as much objection to the presence of parasite 1 arv^s or coupons 
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on their foodstufifs as they have to the presence of caterpillars. For these reasons 
I propose to confine myself to the physical and chemical control measures. 

Physical control measures, in so far as they can be practised to-day, copsist in 
the main in the use of high or of low temperatures and, to a lesser extent, of high 
or of low humidity . High temperatures where they can be applied are commonly 
used to destroy the insects outright. Low temperatures may be used both for 
that purpose and for so reducing development and increase of the insects as to 
render them innocuous until the infested products can be manufactured. During 
recent years a considerable amount of work has been done on the effect of high 
and low temperatures on insects but, at the moment, I am afraid we ought, as 
scientists, to admit that our knowledge of the action of high and low temperatures 
is far from complete. We do not yet know why moderately high temperatures 
kill insects. Two explanations which have been offered, that they cause death 
by desai cation of the insects or that they cause coagulation of their protein, are 
not entirely satisfactory. I think it sufficient merely to mention that. Mean- 
while it may be interesting to consider some of the factors which govern the effects 
of high and low temperatures. 

Mansbridge, working in my department, has shown that the effect of liigh 
temperature on the flour moth varies with the rate of metabolism ; the higher the 
rate of metabolism the greater the effect of temperature. 

With regard to low temperature, the early work of Bachmetjew and the more 
recent work of Robinson, Payne and others show that insects can withstand a 
gradual reduction of temperature to a degree markedly lower than that which is 
fatal to them if the drop in temperature is rapid. Under laboratory conditions 
and in field conditions where the insects are exposed to the immediate effects of 
fall in temperature, a rapid fall is frequently fatal to them, but where the insects 
occur in bales of tobacco or in bags of cocoa a sudden drop in temperature can 
rarely be obtained because of the lag in fall of temperature between that of the 
atmosphere of the chamber and of the goods treated. For example, Bovingdon 
has shown that it takes three weeks to cool a hogshead of tobacco from 58° Fahren- 
heit to 4° Fahrenheit and it is evident that under these conditions the fall must 
be a gradual one and the lethal temperature will therefore below. 

Of the action of low temperature we know not much more than we know 
concerning the action of high temperature. There is some evidence that on cooling 
an insect tends to lose water, and if this process takes place until the only water 
remaining in the insect is water in a so-called bound or colloidal form the insect 
is remarkably resistant. If, however, the fall of temperature is rapid and the 
insect fails to get rid of its free water rapidly it succumbs to a higher temperature. 
The explanation offered for this is that where the fall in temperature is rapid, 
death is caused by the freezing of the free water in the insect tissues and that 
“ bound ** or “ colloid ’’ water does not freeze. 
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In dealing with physical methods I ought perhaps to mention reduced pres- 
sures. We know comparatively little about their eflFects and, except as an aid to 
fumigation, reduced pressures have so far been little studied as control measures. 

Chemioal control measures are generally described under the term “ control 
by insecticides Until recently the insecticides used in stored products were 
almost wholly vaporous or gaseous, or in other words fumigants. Of the action of 
fumigants on insects, in spite of much work done on ad hoc lines, we still have far 
too little knowledge. The mgst studied and the best understood fumigant in this 
respect is hydrogen cyanide, and from the work of Warburg, Keilin and others 
it is known that hydrogen cyanide acts by inhibiting the oiddation of the respi- 
ratory ferments or pigments. While scientifically this knowledge is very im- 
portant we have still much to discover as to how hydrogen cyanide penetrates 
the insect tissues, and if we turn to other fumigants we have to confess that our 
knowledge of their biological action is almost negligible. Meanwhile, we are 
beginning to make a little headway in this field, and I think one of the most 
important advances is the suggestion, which may soon be confirmed by our own 
work, that the toxicity of a gas or vapour is directly proportional to the rate of 
metabolism of the insect. Further, partly as a result of the work of Wigglesworth 
and partly as a result of the extension of his work in my own department, we have 
good reason to hope that a number of dijficulties regarding the theory of the 
action of fumigants may soon be cleared up. Fumigants act through the 
respiratory system, and it is by a fuller study of insect respiration that new 
knowledge of the action of fumigants will be gained. 

Of the use of insecticides other than fumigants I propose only to say that 
recently one of my staff, Dr. Potter, h.m devised a very simple insecticidal spray 
consisting of a white paraffin carrying an extract of pyrethrum, which has proved 
a most useful adjunct to fumigation. 

Apart from the action of fumigants on the insects, we have to consider how the 
fumigant reaches the insects, and in this field I think my department may claim 
to have made substantial advances. 

In the practice of fumigation it is generally assumed that when a gas or vapour 
is released in a chamber or warehouse the gas gradually disperses throughout the 
air space and the contained goods. The rate of its dispersal and its penetration 
into the goods is assumed to be fairly uniform, or to become fairly uniform within 
periods of six or twelve or twenty-four hours — the periods of exposure commonly 
given in fumigation practice. The extent of degree of distribution and penetration 
is commonly determined by the effects of the fumigant on insects placed in 
various parts of the chamber and in the contained goods. If the percentage of 
these best insects killed is high the distribution and penetration of the gas 
is considered to be good and effective. In estimating the amount of fumigant to 
be used in any given process some allowance is made for leakage and for adsorption 
and absorption of the gas by the walls of the chamber and by the goods. In 
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general, however, and a recent droular on industrial fumigatioa against inaecta 
issued hy the Bureau of Entomology of the U. S. Department of Agrienlture bear* 
this out, the allowances made for these factors affecting distribution, penetratioils 
and insecticidal action have often no better basis than guesswork, and it is sale tn 
say that they are nearly always wholly inadequate. 

It is worth while to consider these factors affecting distribution, penetration 
and insecticidal action, a little more closely. First, I think we may consid^ the 
value of the methods available for studying these factors. The most obvious 
method is to take samples of the air-gas mixture at various points in the air space 
and in the goods treated. These samples may be taken in two ways, by drawing 
off the air-gas mixtures and aspirating it through suitable solutions or by drawing 
samples into a vacuum flask and then estimating the fumigant obtained. Of these 
two ways of sampling, the second as developed by Page and Lubatti in my de- 
partment is in practice the more convenient and satisfactory. This method 
has been described by Page in the Journal of the Society of Chemical Industry, 
and need not be further described now. 

The second obvious method of evaluating the effects of fumigation is to use 
test ** insects placed at various points. This is the method used in the United 
States and advocated by the Bureau of Entomology there, and it is recommended 
almost to the exclusion of gas sampling. In our experience it has grave dis- 
advantages. In the first place the action of fumigant gases and vapours on 
insects varies, as we have seen, probably with the rate of metabolism of the insect, 
and unless that has been determined beforehand and unless it is known that it 
will not change under the conditions of the fumigation, no value can be attached 
to the results obtained The most simple proof of this I can give is that if two 
batches of hibernating caterpillar® in their light silken cocoons are taken and if in 
one batch the caterpillars are removed from their cocoons and in the other they are 
not, those caterpillars which have not been disturbed will require, it may be as 
much as, five times the concentration of fiimigant to kill them as those which have 
been disturbed. Moreover in commercial fumigation it too often happens that 
insects are obtained at random without any knowledge of their physiological stotes, 
and such insects are worthless for test purposes. 

In our work, therefore, we have employed both the vacuuib flask sampling 
method and the test insect, using insects of known origin and history, and it is 
to this simple system that I attribute our advancement of knowledge. I need 
only sum up the main advances we have made. We have shown that allowance 
must be made for variation in the purity of the fumigant : that even distribution 
and penetration of the fumigant requires special attention, it is rarely attained 
except when special methods such as the use of vaporisers and of punkahs or fans 
are employed ; that loss of active fumigant by adsorption and absorption is far 
greater than is cojaimonly assumed, and that the quantities of gas so retained by 

M 



218 AGRICULTURE AND LIVE-STOCK IN INDIA [VH, II 

1^6 walls of ohambers, or the fabrio of buildings and by the goods themselves is 
also higher than is generally aooepted in practice. In fact> efficient fumigation is a 
highly teohnioal process and requires constant supervision. This is not the occasion 
on which to discuss the scientific and technical problems of the adsorption and 
retention of gases by various products, but I should like to emphasise the enor- 
mous importance which the study of these problems has for the control of infes- 
tation of foodstuffs and other products by insects. 

I may now turn to the more practical problems of insect control, and I think 
I can best illustrate them by referring to our work on the control of the infestation 
of dried fruits by the moths Plodia interpunctella and Ephestia eluiellu. While in 
the early stages of our work on stored products when we were still getting to know 
something of the identity and biology of the insects and something of the 
behaviour of fumigant gases, we were called on by the Australian Dried Fruits 
Board to attempt, on a commercial scale, the control of serious infestation of 
Australian dried fruits. For some years previously the Board had been making 
strong efforts to cope with this problem, and had in fact been using fumigation 
as the main means of control. Despite all their efforts conditions were getting 
worse. 

The problem as we found it was that infested fruit arrived in London, was 
transferred from the ships to barges and in these brought up to the wharves, where 
it was fumigated, and then transferred to the warehouses. If the fumigation had 
been successful all should have been well, but the fumigant used had grave defects 
which our earlier and apparently academic work soon showed. The fumigant 
was a mixed one and the mixture was unstable. It was, when badly mixed, a poor 
insecticide, and what was happening was that the barge fumigation was not 
efficient, and fruit still actively infested was going into the warehouses. From this 
fruit in the autumn the caterpillars wandered and settled in the warehouses and 
we were faced with two primary problems, first to ensure efficient barge fumigation 
and, second, to clean up the warehouses. The first problem proved relatively 
simple, but only after much hurried experimental work was done. We substituted 
the gas ethylene oxide for the mixed fumigant and, by devising a special vaporiser 
to ensure proper distribution of the gas, attained high efficiency. 

The second problem proved much more difficult. A series of large scale 
experiments showed that, apart from many difficulties attendant on it, fiunigation 
of the warehouses was impracticable because of its high cost — the warehouses 
ranged in capacity from 160,000 to 200,000 cubic feet. Meanwhile every crack 
and cranny in their fabric harboured caterpillars, and I admit that we almost 
despaired of dealing with that problem. In desperation, I suggested the use of a 
pyrethrum spray and, to cut a long story short, after much wearisome ex- 
perimental work, we devised a new type of spray. We knew tiiat it was hopeless 
to get any spray to penetrate every crack and cranny, and Dr. Potter resolved to 
tackle the moths as the^ emerged from these crevices, The moths hav^ beep 
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habit — a fortunate one for us — of flying upwards as soon as their wings are dry and 
they also have the habit of coming out of their pupal skins in the evening. We, 
therefore, used a mistdike spray which hung about as a cloud, and by sending 
this up after eight o’clock in the evemng we killed enormous numbers of the newly 
emerged moths. We found that when this misty spray settled it left an invisible 
film on any surface it touched, and caterpillars of all sizes died if they crawled 
on it. A full account of this spray and its use has been published by Dr. Potter, 
and I need only add that as a result of our and their combined efforts in efficient 
fumigation and effective spraying, the Australian Dried Fruits Board have for the 
last two seasons sold their fruit without a single complaint of infestation, and we 
ourselves find their warehouses so clean that we have abandoned them entirely 
as a source of insects for experimental work. 

Apart from dried fruits infestation we have had considerable success in dealing 
with tobacco infestation, and I think we may say that we do now understand the 
main principles of infestation control applicable to conditions in this country. 

May I say just a word about infestation and its control overseas ? My view is 
that the main difficulty there is the lack of trained staff. I feel that although we 
may publish all our results, these will not be successfully applied unless trained 
staff is available. I am glad to say that in Canada Dr. Gibson, head of the 
Entomological Branch, contemplates the establishment of a stored products 
entomology section. I heard only a month ago from Dr. Singh Pruthi, Imperial 
Entomologist in India, that a similar section is being formed, and in Australia 
the whole question of stored products infestation is receiving serious consideration, 
and already under the segis of the Commonwealth Council of Science and Industry 
work on fumigation of fruits and in the use of our spray is being undertaken. 

I should like to think that our work is in part responsible for these developments. 

Finally, may I add one word about the importance of this work. If ever we are 
faced with an international crisis leading to war, the storage of foodstuffs and other 
commodities will be a question of vital importance, and it is much to be Iioped that 
it will before long receive the fuller recognition it deserves as a factor in Imperial 
defence. 



THE COOLING OP EOGS 

BY 

E. M. FUNK 

(Beprinted from University of Missouri Oollege of Agriculture, AgricuUurcd Experiinent 
Station Bulletin 350, April, 1935) 

Onh of tho major problems of egg marketing agencies during the summer 
months is to assemble eggs which have been properly cooled and held at low tem- 
peratures on the farm, and to move those eggs through the regular marketing 
channels to the consumer without heat damage. Those eggs which go into 
the top grades in the principal city markets are eggs which show no effect of 
high temperatures. Serious damage to egg quality results if eggs are held at 
temperatures above 68®F, because germ development begins at that point. Much 
lower temperatures are desirable but if eggs can be held below damage from 
germ development will be prevented. Any information which contributes to a 
better knowledge of the subject of cooling eggs should be of value to the indus- 
try as a whole, and particularly to those interested in ccnducting an educational 
campaign on this subject. 

Methods used in studying the cooling of eggs 

The Missouri Agricultural Experiment Station has investigated the tem- 
peratuie changes which take place in eggs held in different containers and at various 
temperatures. Wann eggs were cooled by placing them in a cocl basement and 
in a hotisehold refrigerator. Cooled eggs were subjected to warm temj)erature8. 
The effects of air circulation, insulation and types of containers were studied in the 
investigation. The thermo-couple potentiometer shown in Plate XI, fig. 2 was* 
used to determine the temperature of the contents of the egg. Plate XT, figure 3 
shows the thermo-couple attached to an egg in a case and a single egg on a wire tray. 
It also shows the incubator and refrigerator used and the containers in which the 
eggs were held. Using this type of thermometer the temperature of the inside of 
the egg can be taken at any time and under any desired condition. This type of 
thermometer has the advantage of being small and therefore introducing a negligible 
amount of heat or cold into the egg. The electrical wires were confined in a small 
glass tube to prevent any possible chemical reaction between the metal wires and 
the contents of the egg. Several hundred temperature readings taken in this 
manner supplied the data for the charts and tables presented in this publication. 

COOLINO EGGS IN AN EGG BOOM 

Table I and Pig. 1 show the time required to cool eggs to different tempera- 
tai9s when the eggs were held in various containers in an egg room where the 
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AV«rage temperature was 60®F. A single egg on a wire teay, three layers of eggs 
on a wire tray, and eggs in a wire basket, galvanised pail, chilled case, and warm 
case were cooled from high twnperatures (92®F to 102®F) ,to temperatures below 
dO^F by holding them in an egg room (60°F). The temperature of the centre of 

Table I 

Effect of container on coding eggs in an egg room {Stf^F.) 



Fig. 1. — ^Effect of oontainer on the rate of cooling in eggs held in an egg room 
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the which was located as near as possible in the centre of the container was 
taken at regular intervals so that the rate of cooling in each instance could be 
determined. The results obtained do not give any new concepts of cooling but they 
do present data to support the logical assumptions which have been made on this 
subject. If we assume that the time required to cool eggs to below 68®F. is a fair 
measure of efiSciency in cooling, we find that eggs held in different containers cooled 
to below 68®F. as follows ; single egg on a wire tray, one hour ; an egg in the centre 
of three layers of eggs on a wire tray, 3 hours ; an egg in the centre of a wire basket 
containing 166 eggs, 5 hours ; and egg in the centre of a galvanised pail containing 
166 eggs, 10 hours ; an egg in the centre of a chilled case, 18 hours (cooled from 
97*2®F to 64-6®F); and an egg in the centre of a warm case, 20 hours (cooled from 
92-0°Fto 63-J°F). 

There are two apparent explanations for the longer time required to cool eggs 
in the cases, etc. First, the size of the mass to be cooled was increased and the 
insulation subsequently placed around the eggs was greatly increased so that the 
rate of cooling was reduced. Second, the curves plotted in Figure 1 show a very 
definite lag in cooling in the case. This was evidently due to the fact that several 
hours were required for the colder air to reach the centre of the case. 

Cooling eggs in a hoitsehold bbfeigeratok 

The results of cooling eggs in a household refrigerator (30-38®) are shown 
in Figure 2 and Table II. It will be observed by comparing Figures 1 and 2 that 
the eggs cooled more rapidly in the refrigerator than in the egg room. The more 
rapid decrease in temperature of the eggs held in the refrigerator is, of course, 

Tabi.e II 

Effect of container on cooling eggs in a household refrigerator 


Hours 

Single egg 

Wire basket 

Qalvcmized pail 

Warm case 

0 

97-7 

101*0 

98*0 

101*9 

1 

66-0 

96*6 

, , 


2 

35*6 

86*9 

90*6 

98*2 

3 


74*0 

, , 


4 


63*6 

73*6 

95*9 

5 


66*0 

, , 

• • 

6 


63*2 

62*0 

91-0 

8 


43*1 

, , 

82-0 

10 


89^0 

53*0 

74‘0 

12 


36*0 


, , 

13 



42-2 

• • 

14 


• • 

, , 

63*0 

18 


• • 

, , 

54*0 

20 


m • 

86*6 

50*9 

28 



, , 

47*8 

27 



, • 

44*6 

81 


• • 

• . 

40*3 
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Fia. 2. — Effect of container on the rate of cooling in eggs held in a household re- 
frigerator (30-38®F). 

due to the greater difference between the temperature of the egg and the air sur- 
rounding it. Eggs exposed in a wire basket in a refrigerator cooled from 101 ®F 
to 63*5°F (a decrease of 37*5 degree^^) in 4 hours, while eggs placed in a warm 
case cooled from 101*9°F to 63®F (a decrease of 38*9®) in 14 hours. Similar 
decreases in temperature occurred when eggs were held in the egg room at 60®F 
in a wire basket for 6 liours and in a case for 20 hours. The rate of cooling was 
approximately 50 per cent greater in the refrigerator tha i in the egg room. 


Effect of the oiboulation of aib on oooltno 

Air movement in the egg room or refrigerator was an importipmt factor in- 
fluencing the rate of cooling. As an illustration, Table III and Figure 3 show the 
results obtained by cooling a wire basket full of eggs in an egg room by still air, 
and by air blown through the eggs with an electric fan. During the first hour the 
temperature of an egg in the centre of a wire basket exposed to circulating air 
(60®P) dropped from 96*2®Fto 66*1®F or 40*1 degrees, while eggs in a similar 
position exposed to stiU air decreased only 4 degrees. Possibly producers and 
dealers would not want to use such a method for cooling eggs but some circulation 
of air in the coding room seems desirable, particularly if the eggs are exposed in a 
wire bf^tiret Qr on a wire tray. An objection to the rapid circulation of air through 
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Tablb III 


Effect of air circulation on codling eggs in a wire basket (50° ■ ) 



Fia. 8. — Effect of air circulation on the cooling of eggs held in a wire basket at 60*F. 

eggs is, of course, that air movement ha ten evaporation and thereby increases 
the size of the air cell. , The amount of evaporation would be influenced by the 
humidity of the air. A candling observafion, and also weight determinations of 
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eggs cooled with the circulation of air (one houi*) and without the circulation of air 
through a wire basket, showed that there was no significant difference in the eggs 
subjected to the two methods of coaling. 

Bate of cooling ik dtffebbnt parts of the eoo 

The rate of cooling in the centre of the egg and in the albumen just beneath 
the shell are shown in Figure 4 and Table IV. The outer albumen cools more 
rapidly than the centre of the egg but the egg is apparently a fairly good conductor 
of heat and therefore the difference in <X)oling was not great. Heat is radiated 
from the surface of the egg and conduction inside the egg tends to equalize 
differences in temperatures which may exist in different parts of eggs. 



Fig. 4. — ^Rato of cooling in different parts of the eggs when held at 30-32®F. 

Table IV 

Bate of cooling in different parts of the egg when held cU 30-S2*'F. 


Hour 


Centre of egg 


Outer iUbumen 


0 

•25 

•60 

•76 

1-00 

1-26 


980 

83*5 

71-9 

62-6 

60-2 

60-8 


96-9 

74-6 

64-8 

67-2 

61-9 

46-5 


1-60 

1- 76 
200 

2- 25 
2*60 


46-3 

41-0 

37*5 

35-8 

34-0 


41-6 

36*9 

34-5 

33-6 

32-8 


N 
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rm u»B OF eooi^BD cases 

A comparison of the 1*6811118 («ce Table T and Figure 1) obtained in cooling egg8 
in a chilled case and a warm case indicates that it would be desirable to place 
eggs in cases whioh have been chiUed instead of placing the n in warm cases. It 
will ba observed that during the first five hours the temperature of the eggs in the 
cooled case decreased 0 * 7 degrees while the eggs in the warm case decreased 6 * 9 
d^ees. The flats, fillers, and case when warm have considerable heat capacity 
which tends to reduce the rate of cooling. Figure 6 shows the difiEerence in the 
rate of warming in eggs which were held in a chilled case and in a warm case. 
Eggs held in a warn case at 100®F for 14 hours increased 33 • 7 degrees while eggs 
held in a chilled case for the same length of time increased 25*3 degrees. It is 



evident fiem* these results that cooling the cases in hot weather before using 
them willi reduce the temperature of the eggs more rapidly and will also help to 
prevent an increaseof temperature in ^gs which are exposed to high temperatures* 

Rate of wasminq eggs 

The problem of maintaining the proper temperature for eggs from produc- 
tion to oonaumption is not only a problem of reducing the temperature but of main- 
taining a low temperature in the egg after it has been cooled. The farmer or dealer 
may lower the temperature of the eggs to the desired level for holding but when they 
W) transported to another point they are often subjected to high temperatures 
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Table V 


Effect of container on warming eggs when held cA lOO^F, 


Hour 

Single egg 

j Chilled case 

( 

Chilled case 
lined 

Chilled case 
wrapped 

Warm case 

0* 

61*2 

54-3 

61-6 

52-9 

60-3 

0-5 

85*6 


, , 

, , 

, , 

1*0 

95*0 

65*6 

60’4 

63-2 

61*8 

1*5 

97-7 

. , 

, , 

, , 

• « 

2^0 


67-8 

61.1 

63*9 

64*0 

3.0 


61-3 

51.6 

64*7 

66 9 

4*0 


, * 

53.5 

670 

• 

6-0 


66*8 

66.2 

57*4 

• e 

6*0 


, , 

68.8 


• • 

8*0 


, , 

63.4 

64-6 

69*6 

10-0 

. . < 

74-0 

69.0 

68-8 

74*9 

12-0 


76-9 

, , 

, , 

79*6 

14*0 


79*6 


, , 

84-0 

18*0 ; 


85-6 1 

81.6 

81-0 

, , 

20*0 


87-5 i 

83.8 


90*0 

24*0 


89-9 I 

* , 

86*0 


28*0 

1 

1 

92*0 ! 

i 

89.9 

88-4 

93- 1 


and therefore the eggs are again warmed. Table V and Figure 6 show the rate 
at which the temperature increased in eggs held under different conditions. The 
results show that when eggs which had been reduced to approximately 50^F were 
exposed to 100®F in a forced draft incubator the temperature in the centre of a 
single egg was raised to above 68°F m 10 minutes and that the temperature of eggs 
exposed in containers in the forced draft incubators for 10 hours had increased as 
follows ; eggs in the centre of a warm case 24*6 degrees, chilled case 19*7 degrees, 
chilled and lined case 17*5 degrees, and a chilled case wrapped in a light blanket 
15*9 degrees. These results show that it is highly desirable to case eggs which have 
been cooled and that the use of chilled cases, case liners or additional insulation 
will materially reduce the rate at which the temperature of the eggs increases. 

Rate of warming eggs in the top and middle filler of the case 
That those eggs near the outside of a case should change temperature more 
rapidly than those in the centre of the case is to be expected. Table VI and 
Figure 6 show the differences which exist when eggs are warmed. The results 
show that during the early stages the eggs in the top layers warm more rfi^idly 
than those in the centre of the case, and the 68®F point is reached about 5 hours 
sooner. After 48 hoiurs, however, there is no appreciable difference between the 
temperature of the eggs in the top and middle layers of the case. Similar differ- 
ences would be expected to prevail when eggs are cooled. Therefore the readings 
we have reported for eggs in the centre of containers represent the slowest rate 
of cooling or warming in that particular container. 

N 2 
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Tablb VI 

RcUe of warming of eggs in top and middle fillers of a case. Eggs held at lOO^F 



Gbnbral laws or cooleno as applied to eggs 
Newton's law of cooling states that the rate of loss of heat by a surface is pro- 
portional to the difference between its temperature and that of the surroundings. 
Since we may reason that the principal loss of heat from an ^ is by radiation from 
its surface, we may express for all practical purposes this law for the cooling of an 
egg as 


D=K(T? •=-!») 
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where D is the decrease in temperature during any time interval, Te is the temper- 
ature of the egg and Ts is the temperature of the surroundings at the begin- 
ning of a time interval, and K is a constant to be determined for the material (egg) 
studied. It is evident that after the container and egg have been held at a relative- 
ly low temperature long enough for the maximum rate of cooling to be reached at 
the point (centre of the egg) where the temperature is being taken, the temperature 
change should be uniform and therefore the above formula would give an equation 
for approximating the temperature change in the egg during any period of time in 
which a temperature difference existed. Calculating the values of K under the 
conditions investigated gives the values listed in Table VII. 

Table VII 


Relative rates of cooling and warming eggs 


Container, temperature, etc. 

Value of K for time 
intervals of one hour 

A. Refrigerator (30-38®) — 


1 . Single egg on wire tray ...... 

•660 

2. Eggs in a wire basket ....... 

•210 

3. Eggs in a wire basket with circulating air . 

•860 

4, Eggs in a pre-heated bucket ..... 

•116 

5. Eggs in a pre-heated case ...... 

•076 

B. Egg room (60°F) — 


1. Single egg on wire tray ...... 

•760 

2. Three layers on wire tray ...... 

•280 

3. Eggs in a wire basket . 

•202 

4. Eggs in a wire basket with circulating air . 

•910 

5. Eggs in a pre-heated bucket ..... 

•130 

6. Eggs in a case ........ 

•060 

C. Forced draft incubator (100°F) — 


1. Single egg on a wire tray ...... 

*900 

2. Eggs in a chilled case ...... 

1 *065. 

3. Eggs in a warm case ....... 

i -086' 

4. Eggs in a chilled case lined with case liner . 

•056 

5. Eggs in a chilled case lined with two thicknesses of news- 


paper ......... 

•060 

6. Eggs in a chilled case wrapped in a blanket . 

. *062 

7. Eggs in a wire basket 

1 *370 


It should be noted that for cooling in cases or other containers whore some time 
is required for the cold air to reach the centre of the container, the values of K 
only apply to that portion of the curve formed after the point of maximum cooling 
has been reached. It is also true that theoretical curves calctdated for cooling 
in single eggs do not fit the readings made during the first few minutes because 
some time is required for the centre of the egg to be affected. 

An accurate determination of changes in temperature in ^s during any time 
interval must consider all the factors influencing the loss of heat from an ^ if 
these determinations are to have any general applications. These factors are size, 
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colour, shape, density, specific heat, emissivity of heat, air movement at the aurlaoe 
of the egg, humidity of the atmosphere, mid the difference in temperature between 
the ^ and the surrounding air. In this investigation an attempt was made to 
control as many of these factors as possible by using eggs of near the same size 
(66 grams), color (white), shape (standard), density and specific heat (fresh eggs), 
and air movement and humidity (same room, refrigerator or incubator). 
With these factors fairly wdl standardized the temperature at approximately 
the centre of the egg and the temperature of the surrounding air was determined 
at regular intervals. The values determined appear to conform fairiy well to 
mathematical curves and therefore it is believed that under similar conditions they 
have general applications. 

SUGOBSTED PEAOTICES 


The results of these investigations justify the following recommenda- 
tions : 

Eggs should be gathered often during hot weather and placed in containers 
where they are exposed directly to cool air. Eggs held on a wire tray or in a wire 
basket will cool more rapidly than eggs held in a bucket or case. They should 
not be placed in cases until the temperature of the eggs has been reduced by expos- 
ing them to low temperatures. Germ development continues for several hours 
when warm eggs are placed in cases. 


The use of cool cases instead of warm cases will help to keep eggs cool. The 
flat, fillers, and cases carry considerable heat which should be removed by cooling 
them before the eggs are cased. 

Circulating air in the egg room will speed up cooling very greatly, especially 
if the eggs are held in a wire basket or on a wire iray. If the air is dry, the circula- 
tion of air will increase evaporation so that the benefits from rapid cooling may 
be lost by the damage due to increased size of the air cell. Where facilities are 
available for increasing air circulation the practice would be advisable, particu- 
larly if a relatively high humidity can be maintained. 

The use of case liners or other insulation tends to keep eggs oo6l when the eggs 
in their containers are exposed to high temperatures. When eggs are cooled on the 
farm or in the dealer’s plant, and later exposed to high temperatures in transit, 
they should be protected by shade and insulation. The producer will find that 
wrapping a case in a piece of canvas or blanket and keeping the sun from shining 
on the case will help to keep the eggs cool while they are being taken to market. 

Plate XI, fig. 1 shows a wire tray for cooling eggs, a wire basket for 
gathering eggs, the regular 30 dozen case for holding and tranfiporting eggs and a 
front view of the Missouri Egg Cooler.* Eggs should be gathered in a wire basket, 
and held in a cool place in the basket, or on wire trays, over night to permit all heat 


* Fully described m Agricultiiral Eictension S^ice Circular 290. 
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to escape from tie eggs. When coded the eggs should be cased and held in a cool 
{dace until taken to market. 

The room or cooler used should have a relatively high humidity becau^ a 
dry atmosphere surrounding the eggs will cause rapid evaporation and therefore 
enlarge air cells in the eggs. The humidity may be kept high by keeping the floor 
damp and bjr hanging pieces of wet burlap in the room. Evaporation of moisture 
from the floor or the burlap will tend to reduce the temperature of the room or 
cooler. 

Where adequate facilities are not available for holding eggs below 68®F 
during the summer months producers should provide these facilities by building 
an inexpensive egg cooler. Plans for such a cooler may be obtained from the 
county extension agent or from the department of poultry husbandry, College 
of Agriculture, Columbia, Missouri. 
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SUMMAET 

Eggs must be held at relatively low temperatures to preserve their quality. 
Recent investigations at the Missouri Agricultural Experiment Station show the 
temperature changes which occur when eggs are held in various containers and at 
different temperatures. 

Eggs in which the temperature varied from 92®P to 102®F when held in an 
egg room at 60°F and cooled to below 68°F required the following time : single 
egg in one hour (39*9®F), an egg in the centre of three layers of eggs on a wire 
tray, 3 hours ; an egg in the centre of a wire basket, 6 hours {32;5®F) ; an egg 
in the centre of a galvanized pail, 10 hours (32 • 9°F) ; an egg in the centre of a chilled 
case, 16*6 hours (29‘2®F) ; and an egg in the centre of a warm case in 16 hours 
(24-O^P), 

Eggs held in a household refrigerator in containers similar to those used in 
cooling eggs in an egg room (60°F) cooled more rapidly than when they were 
cooled in the egg room because the difference in temperature between the egg 
and the surrounding air was greater. 

Circulation of air in the refrigerator or egg room increased the rate of cooling 
particularly when the eggs were held on a wire tray or in a wire basket. 
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Eggs placed in cases which had been chilled cooled more rapdly than those 
placed in warm cases. 

The general laws of cooling apply to the cooling of eggs and certain values 
can be used for estimating the decrease in temperature of eggs held in different 
containers and at various temperatures. There are many factors influencing the 
rate of heat flow from an egg and therefore values determined under one set of 
conditions will not apply to cooling under other conditions. 

The problem of preventing an increase in temperature is as important as the 
problem of cooling eggs. The use of chilled cases, case liners, and insolation for 
the oases will reduce the rate at which the temperature of the eggs increases when 
the eggs in their containers are exposed to high temperatures. 
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Variatiim in the chumetere «C cotton in relation to the petition of hollt on 
the plant. K. R. Sbn ▲hd Mohammad Atzal. ( Ini. J. Agric. ScL, 7> 36). 

In this paper the effect of the position of the bolls along a branch as well as that 
of the position of the boll-bearing branches on the plant have been studied with respect 
to (i) seed and lint indices, (ii) mean fibre-length, (in) mean fibre-mass per unit length, 
and (iv) mean proportion of mature and immature fibres. The experiments were con- 
ducted in such a way that the effect of climate which supervened the effect of the posi- 
tion of bolls on the plant, could also be indicated. 

The material consisted of the well opened labelled bolls of the Punjab -Americcm 
strain (46F) grown at the Cotton Research Station, Lyallpur, in 1933. In course of 
the investigation the bolls opening within the successive 6-day intervals were consi- 
dered to have opened on the same day. 

The fibre test results were analysed statistically. It was concluded that fibre 
properties do not depend on the position of the boll on the plant. The apparent 
fluctuations can only, therefore, be due to any irregular fluctuations of biological origin 
coexistent with fluctuations due to climate and water conditions. This conclusion 
has been extensively discussed with reference to physiological facts and climatic fac- 
tors. {AtUhors* abstract). 


Studies in Indian barleys. 4. The inhmtance of some anatomical characters 
responsible for lodging and some ear«*head characters in an interspecific 
cross between two Pnsa barleys* B. D. Bose ; M. A. Aziz and M. P. 
Bhatnagae. ( Ind. J. Agric. Sci., 7, 48). 


A oBoss between two Pusa barleys. Type 21 x Type 1, was studied genetically for 
the inheritance of (1) some anatomical characters in relation to lodging and (2) some 
ear-head characters. Type 21 barley possesses strong straw while Type 1 has rather 
weak straw. In the Fg two intermediate phenotypes, one approaching the lodging, and 
the other the non-lodging pwent, were obtained in addition to the parental phenotypes 
and the segregation was found to depend on a 9 : 3 : 3:1 basis, with the non-lodging 
character behaving as the double recessive and the lodging character as the dominant. 
Radial width of the schlerenchymatous band, and the diameter of the tangential as 
well as of the radial axes of the vascular bundles all showed segregation due to multi- 
ple genes with possibly the same set of factors operating. No correlation was found to 
exist between these anatomical phenot 3 rpe 8 and (1) fertility of the ear-head ; (2) nature 
of outer glumes ; (3) length of ef^-head ; (4) tillering capacity of plants ; amd (5) maturity 
of the plants. » , 

• ( 233 ) 
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Type 21 is a 6*rowed barley with narrow outer glumes whereas Type 1 is 2-rowed 
and differs from all other Pusa types in possessing broad outer glumes. The Fj plants 
were intermediate in nature for fertility and hetd narrow outer glumes. The inherit- 
ance of fertility of the lateral florets and the awns on the inner glumes of these florets 
depend upon the interaction of the same genetic factors and these two characters as 
well as the outer glumes have been found to be inherited on a monogenic basis. Link- 
age is found to exist between fertility and the nature of outer glumes. No linkage has 
b<w0n observed between fertOity or the nature of outer glumes and (1) maturity as 
measured by the number of days taken by individual plants to head out, (2) length of 
ear-heads and (3) internode length. (Authors^ ahatract). 


Stttdiet in the water^-relations of rice. I. Effect of watering on the rate of 
growth and yield of four varieties of rice. P. K. Sen. {Ind, J, Agric^ 
Sci., 7, 89). 


Water relations of three varieties of early-ripening and one variety of late- 
ripening rice were studied under varying water conditions in the field. 

Three inches depth of water, wet but not flooded, and cracked condition of the field 
were used as three different water conditions ; their effects were studied singly and in 
combination with three different stages of growth of the crop. Second and third weeks, 
fourih and fifth weeks and sixth and seventh weeks after transplanting, represented the 
three different stages. In all eighteen treatments were employed. 

The effect of partial submergence on the growth of the plant was also studied in 
pot culture in cemented tanks. 

Standing water suppresses tillering. Height of the plant increases with water. 
Water shows an optimum effect on the growth of the plant varying with the variety. 

Flooding the field after transplanting for about three weeks in the early ripening 
and somewhat longer in late ripening varieties followed by subsequent draining is 
beneficial. Flooding in the earlier stages seems not to affect the plant directly. It 
is suggested that it produces and maintains a certain texture and temperatiu?e condi* 
tion of the soil suitable for young seedlings to establish themselves. During later 
stages draining is necessary for aeration. (Author'' a abstract). 


InhoritMice of sheathed ear in rice. B. L. Sethi ; B. L. Sethi and T. R. Mehta. 

(Ind. J. Agri. Sci., 7, 134). 

This paper deals with a study of the inheritance of a protective device in rice which 
determines its immunity to the att€W5k8 of the rice fly, Leptocorisa varicomia. The 
protective device is an expansion of the leaf sheath which keeps the ear covered through- 
out the life of the plant thus preventing the fly from gaining an access to the develop- 
ing grains which would otherwise be eaten away^ The device, styled as * ear-sheath * 
in the paper, is present only in a group of coarse, poor-yielding rices called S(Uhi, but 
absent from all the heavy yielding and good quality rices. Crosses made between one 



ABSTRACTS 236 

of the Sathi types and some of the latter in 1929 have been studied fimd the inheritance 
of the * ear-sheath ’ described. The inheritance of this character in rice is studied 
for the first time in India. The MendeJian ratios obtained were complicated and con- 
fusing, but they could be satisfactorily explained on a trihybrid basis. True breeding 
promising hybrids have been obtained in the F, generation and some of them aj^ar 
to be of great economic significance. {AtUhors' abstract)^ 


PrelimiBary experiwentt wi the mau production of Trichoi^ainma parasites 
for control against sugarcane borers in Mysore. T. V. Subbahaniam. 

{Ind. J. Agnc. Sci.,1, 149). 

The method successfully employed in Mysore in the rearing of the egg-parasites, 
Trichogramma minutum Riley, of the sugarcane borers is described. 

The technique of parasite multiplication and the breeding of the flour moth Corcyra 
cephalonicn R taint for egg production in the laboratory is described in detail. 

A single wasp parasites on an average 64*3 eggs out of which 69*07 per cent 
hatch and wgisps emerge therefrom. An average of 74*7 per cent of these wasps are 
foimd to be females and the rest males. The developmental period of the wasps in 
the host eggs varies from seven to eleven days according to the temperature variations 
of the hot and cold months of the year. 

After being parasitised in tubes, the egg cards are kept in cold storage on the fifth 
day upto a period of one month. 

Depending for rpoth supply solely on flour mills and the two moth breeding cup- 
boards in the laboratory, it was possible to obtain an average (nine months average) 
of 12 000 eggs per week for parasitisation by the wasps in the year 1934. 

Romo difficulties encountered during the breeding of the flour moth and parasite 
are mentioned. 

Encouraging results have been obtained from preliminary colonization trials with 
the laboratory reared parasites. Weekly releases of about 5,000 parasites continued 
for nine weeks in an acre of young borer infested cane area in October 1933, raised the 
parasitisation of the eggs of the borer Argyria from 10 per cent to 79*3 per cent and 
15 per cent to 92*4 per cent in four and ten weeks respectively from the commence- 
ment of colonization. Small-scale parasite releiuses done twice in May and September 
1934 have given results more or less confimning those of the previous year. (Author* a 
ahatraci). 


Importunee of th« study of insect ecology in applied entomology. 

Taskhie Ahmad. {Ind.J. Agfic. Sci., 7, 156). 

The study of insect ecology or the behaviour of insects in relation to their environ- 
ment is very important in reference to the forecasts of insect pests and to the devising 
of control measures. The determination of the influence of well^ontroUed individual 
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faotc^of 6nvirc»u]i^nt| texnperat^ humidity, li^t, food, paraflite9 imd corn* 
potitoffs, on the rate of multiplication and development of a speeiee is an essential 
preliminary for evaluating the combined effect of the whole environment* 

Under different conditions of temperature and moisture the effective reproductive 
potential of Epheatia kuhnidla varies from S‘78 at 30 ^ C cmd 14 mm. saturation 
deficiency to 78 • 3 at 23^ 0 and 3 ram. saturation deficiency. The latter conditions thus 
represent the most optimum environment for the multiplication of this insect. 

The rate of development is chiefly controlled by temperature though humidity 
also plays a significant part. From the rate of development curves for the eggs of 
Locusta mi^ratoria and pupae of Muacina akibulana and OaUiphora ery^hrouphaia at 
different temperatures it is noticed that respective thresholds of development are 17® 
9* and 6® centigrade. This reveals the differences in the nature of habitats of these 
species. The first is a tropical insect while the other two, particularly the blow fly, 
ore inhabitants of cooler regions. Studies at constant temperatures alone are however 
not sufficient to indicate the full influence of the environmental temperature which 
is fluctuating in nature. Escposures to low temperature may accelerate development 
in some insects like the blow fly which is adapted to such exposures in nature but may 
produce a little or no acceleration in others like Locuata migratoria and Muacina atabu- 
lana. 

Each insect species has. an optimum requirement of moisture as of temperature. 
Thus, whereas the eggs of L, migratoria require a saturated atmosphere for develop- 
ment, the pupae of blow fly develop best in 3 mm. saturation deficiency and those of 
Muscina fly in 9 mm. satTiration deficiency. 

The relationships of insect hosts to their parasites though very complicated can be 
understood by an intensive ecological study of each. Thus the reproductive potential 
of Epheatia kuhniella is markedly affected by high temperature and high saturation 
deficiency but that of its endoparasite Nemeritia canaacena is hardly or little affected. 
The threshold of development of the host lies at 8®- 10® C, that of the parasite at 
10®- 15® 0. While the host can continue its development at the latter temperatyres 
the parasite cannot do so. High temperatures increase the rate of development of 
the parasite more than that of the host. Low temperatures on the whole therefore 
favour the host, while the nigh temp^^ratures favour the parasite. {Author^ a abstract). 


Kmnii^Second progtfM taport* P. 6 . Malkani. (Ind, J. Vety. Sci. and 

Anim. Hm., 7 , 1 ). 

Sbbies of clinical observations on animals affected with Kumri have shown that 
majority of them present a uniform symptom-complex ; and therefore, the disease 
is regarded as a definite morbid entity. The thick sedimenting urine rich in phosphates 
and cylindroids, is quite constant a feature to serve as an aid in diagnosis. Sohisto- 
somee have been found to be present in munbers in the liver in every case of Kumri 
and the blood has also shown a slight, but distinct, eooinophilia, which, while common 
to many helminthic infestations and dermatic disturbances, is a notable feature in 
sdhwtosotmasis. ^(Avthoi^s abstract). 
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FOOT-AND-MOUTH DISEASE 

The following are extracts from the Annual Administration Report of the 
Army Veterinary Service in India for 1935-36 : — 

“ Outbreaks were numerous involving 1,389 admissions with 20 deaths, 
against 1,247 admissions with 16 deaths last year. The vast majority of animals 
affected belonged to the Military Farms Department. 

The fr^trl cases occurred chiefly among cross-bred stock in which the disease 
runs a more virulent course. 

A simple and practical line of treatment originated by Lieutenant-Cblonel 
V. C. Leckie, D.S.O., and Major G. F. Steevenson, which has so far given excellent 
results, was instituted this year as routine. Affected cattle are made to stand in a 
foot-bath containing 2 per cent copper sulphate, twice daily. Incontacts and un- 
affected are walked through a foot-bath containing 2 per cent cresol, four times 
daily, on the way to water. Fresh chlorinated lime 90 grains per 100 gallons is 
added to the drinking water, which although it smells strongly of chlorine, is readily 
consumed. 

Not only has this treatment considerable curative effect but it also assists 
in curtailing spread of the disease Despite the high degree of infectivity, in one 
outbreak out of 300 cattle on the premises only 11 developed clinical symptoms, 
whilst on another occasion only 11 out of 183 cattle were visibly affected. 

It is difficult to avoid outbreaks of Foot-and- Mouth Disease on Farms owing 
to the propinquity of affected civilian cattle, but a good deal can be accomplished 
by the adoption of appropriate measures designed to lessen contact^ direct or 
indirect, between military and civilian animals. 

m 

PLANNED ECONOMY AND THE INTERNATIONAL YEAR-BOOK OF 
AGRICULTURAL LEGISLATION 

Tbs fc^owing oommunication, has been received from the Press Bmreau of 
the International Institute of Agriculture, Villa Umberto, Rome : — 

At a time when under the pressure of circumstances and later of deliberate 
purpose. State intervention in the economic field is being manifested to a con- 
stantly in f^r anaing degree, publications containing clear and recent information 
on the enactments adopted regarding questiona of this order in the different 
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countries, acquire a quite special importance. It is greatly to the interest of 
each Government to be in a position to obtain a thorough and timely know- 
ledge of the solution proposed by the Government of another country of some 
particular problem of the kind that frequently arises also in its own land to the 
end that it may itself be induced to feel the need of discovering solutions that 
may be still more felicitous. 

In the picture of the legislation of the year 1935 measures on the trade in 
farm products have taken first place. The tendency to organize the marketing 
of tfar& products and to concentrate the sale in the hands of public bodies or of 
bodies directly-controlled by the State has been exhibited to a more marked degree 
than in previous years. This concentration, which is intended in the interest 
of the. public to withdraw, economic activities of this order from the inevitable 
disturbances originating in competition, has resulted in establishing, in* certain 
countries and in relation to certain products, a form of equality among producers 
as regards the risks of finding a market for their harvests and also as regards 
price fluctuations. 

The International Year-book of Agricultural Legislation, prepared and pub- 
Kshed for many years past by the International Institute of Agriculture of Rome, 
contains in its latest issue published in August 1936, a detailed statement regarding 
these measures and the trend of Agricultural Legislation in 1936, The Year-book 
is a stout volume consisting of some 900 pages, provided with two tables ofi con- 
tents, thus greatly simplifying the work of consultation and reference, statistics 
of agriculture and trade, financial and customs legislation, plant and livestock 
production, legislation dealing with land tenure and agricultural training, plant 
diseases and pests, agricultural co-operation, agricultural credit and insurance, 
Rural ownership and internal settlement, legislation on the relations between 
capital and labour in agriculture, legislation dealing with rural hygiene and the 
ppjhpii^g l^he country side — all these give their titles to the various chapters in 
which are grouped the laws, orders and regulations adopted on these subjects 
in all countries of the world. The most important provisions are reproduced 
in full, for the others the title only is given. The volume further contains a very 
complete introduction, supplying a review of the general trend of agriculture in 
j 1 1 V . 

The International Institute of Agriculture which' has as its main function 
th»-<)olleoti’on and publication of agricultural intelligence for the whole world, 
thus puts at the disposal of statesmen, experts and scientists an excellent fount 
a£ Information and of material for reference forming a very happy complement 
of the series of periodicjal publications issued by this Institute, all of vrhiqh have as 
bheil’ purpps© the spryioe of world agncultijre. 
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STATISTICS OF THE PRODUCTION OF CERTAIN SEUECTIDt 
INDUSTRIES IN INDIA 

The following statistics are reproduced from the “ Monthly Statistics of the- 
Production of Certain Selected Industries of India Nos. 1 and 2, April and May, 
1936, issued by the Director-General of Commercial Intelligence and Statistics, 
Calcutta : — 

April and May 1936 

Detailed statement of the quantity and description of jute manufactures produced 

in India, 




Month of April 

1 Month of May 

Two months, April and 
May 

Description 


1935 

1936 

1935 

1930 

1935 

1936 

I. — Twist and yarn 

tons 

3,661 

3,966 

8,817 

3,979 

7,478 

7,945 

II . — Manufactures— 








Canvas 

tons 
y ds. 

141 

253,443 

233 

475,608 

146 

271,204 

227 

400,740 

287 

524,647 

460 

876»34a 

Gunny baRS— 

(a) Hessian * 

tons 

No 

4,789 

10,800,280 

7,341 

16,136,079 

8,962 

7,413,290 

5,437 

11,057,830 

8,7.')! 

18,219,570 

12,778 

27,193,909 

(6) Sacking 

tons 

No. 

48,041 

46,261,244 

60,685 

47,538,803 

49,178 

48,086,202 

49,282 

46,838,033 

97,819 

94,337,446 

99,967 

93,376,836 

Gunny cloth — 








(a) Hessian 

tons 

yds. 

24,469 

94,459,062 

30,841 

120,942,141 

26,619 

102,336,600 

31,895 

123,386,299 

51,088 

196,795,658 

62.736 

244,327,440 

(ft) Sacking 

tons 

yds. 

2,893 

6,092,115 

1,894 
4,20 \236 

2,466 

4,912,838 

2,091 

4,711,287 

4,858 

10,004,968 

1 3,985 

1 a,915,5fi3 

Other manufactures 
including rope and 
twine 

tons 

266 

364 

268 

876 

529 

739 

1 

Total 

tons 

yds. 

No. 

84,860 

99,804,610 

67,067,624 

95,824 

125,621,985 

63,674,882 

86,460* 

107,520.648* 

55,499,492 

98,286 
128,497,326 
t 66,895,863 

170,810* 

20r,325,258* 

112,657,016 

' 188,610 
254,119,311 

1 120,570,745 


Detailed statement of the quantity and description of sulphuric cu^id produced 

in India 



Month of April 

Month of May 

Two months, April and 
May 

Description 

1935 

1986 ! 

1935 i 

1936 

j 

1935 * 

, 1936 


Cwts. 

Cwts. 

Cwts. 

Cwrts. 

Cwts. 

Cwrte. 

Ordinary or non-fuming 
sulphuric acid. 

55,330 

44,180 

39,118* 

19,824 

94,448* 

64,004 

Fuming sulphuric acid . 

10 


... 


' 10' 

... 

Total . 

55,840 

44,180 

39,118* 

19;824 

64,4!i8* 

64,004 
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DetaiUd ttatemeiU 0/ the tpumUty cud deecripthn of ndjihate of cmmonui produced 

in India 



1 Month of April 

Month of May , Two months, April and 

' May 

1986 

1986 

1986 

1 

1986 

1986 

1986 

Neutral .... 

Acid 

Tons 

1,411* 
10 i 

1 

Terns 

1,447 

22 

Tons 

1,426^ 

21 

Tons 

1,281 

160 

Tons 

2,887* 

40 

Tons 

2,678 

182 


•Eevlied. 

Derailed statemeTU of the quantity and description of svgar produced in India 

[ In banuir maunds of 82 2/7 lbs. each ] 



Month of April 

Month of May | 

1 Two months, Aprfl and 

1 May 

Description 

1936 

1936 

1935 

1936 

1986 

1936 


j 

Owts. 

Owts. 

Owts, 

Cwt«. 

Owts. 

Owts. 

(i) Kbandsarl sugar * . 

(a) 0,166 

10,412 

(a) 6,276 

6,822 

(0) 16,470 

16,784 

<{{) All other sugar except 
Palmyra sugar. 

(a) 

863,516 

2,226,990 

(«) 

239,074 

660,627 

1,102,690 

2,787,617 

(iii) Palmyra sugar 

7,335 

8,079 

3,771 

7,393 

( 11,106 

16,472 

Total . 1 

(a) 

880,046 

2,245,481 

(a) 

249,120 

574,342 j 

(a) 

1,129,166 

2,819,828 


* Figures relate to excised issues only. (a) Bevised. 

Detailed statement of the quantity and description of wheat flour milled in India 

[ In basaar maunds of 82 2/16 lbs. each ]. 



Month of April 

Month of May 

Two months, April and 
May 

Description 

1935 

1986 

1935 

1936 

1985 

1986 


Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Flour 

456,418 

417,880 

465,849 

414,208 

922,262 

881,688 

AUa-- 

Highfrade . 

267,678 

267,004 

200,644 

288,568 

468,222 

600,572 

Low grade 

112,176 

107,650 

177,118 

106,704 

289,288 

213,264 

Bran 

209,717 

196,157 

219,184 

192,213 

428,851 

888,870 

Soojm .... 

84,969 

88,848 

41,000 

88,192 

76,959 

67,036 

OthMES .... 

6,087 

6,498 

7,045 

6,016 

12,082 

12,514 

Total . 

1,O88.«T0» 

1,028,882 1 

1,U0,785* 

984,901 

2,190,664* 

2,018,288 











PLANT QUARANTINE AND OTHER OFFICIAL 
ANNOUNCEMENTS 


BRITISH INDIA 


Notification No, F- I16-34-A,, dated the llthNovemher 1936, iatoed 
by the Government of India, in the Department of Education, 
Hetdth and Lands 


In continuation of this Department notification No. 360, dated the 29th February 
1924, as subsequently amended, it is notified for general information that the Chief 
Agricultural Officer in Sind is empowered to inspect and grant certificates in respect 
of plants intended for export to the United Kingdom and to other countries the Govern- 
ments of which require a certificate of freedom from disease to accompany consignments 
of plants. Arrangements have been made at the Fruit Farm, Mirpurkhas, Sind, for 
inspection and certification, but 10 days notice in advance has to be given by the consig- 
nors in eewjh case. 


♦ 


♦ 




(Sd.) M. S. A. HYDARI, 

Joint Secretary, 


GREAT BRITAIN AND NORTHERN IRELAND 


Orders as at 1st October 1936, made under the Destructive Insects and 
Pests Acts, 1877 to 1927, affecting the Importation into Great 
Britain and Northern Ireland of Agricultural and Horticultural 
Produce, and Summary of Provisions thereunder 

Orders 

1. The Importation of Elm Trees and Conifers (Prohibition) Orders of 1933 and 
1936. 

2. The Importation of Elm Trees and Conifers (Prohibition) (Scotland) Orders of 
1933 and 1936. 

3. The Importation of Elm Trees and Conifers (Prohibition) (Northern Ireland) 
Orders of 1933 and 1936. 

4. The Importation of Plants Orders of 1933 to 1936. 

6. The Importation of Plants (Scotland) of 1933 to 1936, 

* 6. The Importation of Plants (Northern Ireland) 1936. 

7. The Importation of Raw Cherries Order of 1936. 

3. T^e Importatioa of Raw Cherries (Scotland) of 1936, 

( 241 ) 
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SUMMABY OF PBOVISIONS 

(So far as importation from countries outside the British Isles is concerned) 

(a) Articlea absolutely prohibited 

Articles prohibited from importation Countries from which importation prohibited 


1. All elm trees (Ulmus) 

2. Certain conifers, namely the following 

genera of the order Pinaceae 

Abies 

Larix 

Picea 

Firms 

Pseudotsvga 

Sequoia 

Thuja 

Tauga 

3. Living plants of sugar boet or mangold 

{Beta indgaris Linn). 

4. Potatoes 


All countries outside the British Isles. 

(Licences raav bo issued for the landing of 
plants for instructional scientific and 
similar purposes.) 


All countries outside the British Isles. 
(Landing may bo effected only under licence.') 

The U. S. A., the Dominion of Canada and 
European France. 

(Transhipment is also prohibited except 
under licence.) 


(b) Articles conditionally permitted entry 

(This summary is not applicable to produce from England and Wales, Scotland, 
Noithem Ireland, the Irish Free State, the Isle of Man or the Channel Islands) 


Articles condition- Countries from 

ally prohibited from , Conditions of entry which importation , 

importation I ^ restricted^ 

1. Potatoes . . 1 Must be accompanied by two copies of a All countries other 

; certificate of an authorised officer of the : than those to 

j Phytopathological Service of the country i which total pro- 

I of origin to the effect that on ©xamina- | hibition applies 

I tion tho consignment was found to be , [iS»ce (a) 4], 

healthy and that wart disease has not | 
occurred at any time on the land on ! 
which the potatoes were grown nor 
within 2 kilometres thereof. 

■ - - . . I 

MiMt be ^companied by certificates as above Belgium, 
including a statement to the effect that j 
the Colorado Beetle does not exist and 
has not been known to exist within 50 
kilometres of the place where the potatoes ‘ 
were grown. 


QtARANtlUE AMd OfllER OFFtCIAL Al^NOUNCEMENTS 




Articles condition- 
ally prohibited from 
importation | 

Conditions of entry 

Countries from 
which importation 
restricted 

2. All living plants 
and parts thereof 
(except seeds) for 
planting. 

Must be accompanied by certificates as for 
potatoes, without wart disease clause, but 
including a statement that the consign- 
ment does not contain any plant of any of 
the genera prohibited by the Importation 
of Elm Trees and Conifers (Prohibition) 
Order of 1933 and the Importation of 
Plants (Amendment) Order of 1936 r/Sec 
(a) 1, 2, and 3.] 

All countries. 

1 

Must be accompanied by certificates as 
above including a statement to the effect 
that the plants were grown at a place more 
than 60 kilometres distant from the nearest 
point of the nearest ‘ zone do protection ’ 
established by the Frencli Authorities 
against the Colorado Beetle. (This addi- 
tional certificate is not required for flower- 
bulbs, including corns, tubers and rhi- 
zomes). ' 

European Franco. 

1 

j 

1 

j 

Must bo accompanied by certificates as 
above including a Colorado Beetle state- 
ment as in the case of potatoes from Bel- 
gium. (This additional cortificato is not 
required for flower bulbs, including corns 
tu^rs and rhizomes). 

Belgium. 

3. Raw vegetables 
(not including cu- 
cumbers or mush- 
rooms, for which no 
certificates are re- 
quired.) 

Between 8th April and 14th October, must 
be accompanied by a certificate of origin 
vise by a competent authority in the 
country of origin. 

All countries other 
than Eiiropean 

France and Bel- 
gium. 


Between 8th April and 14th October, must 
be accompanied by a Colorado Beetle de- 
1 claratioii as in the ease of plants from 
France. (Certain Departments in the 
north of France are exempt from this con- 
dition between 8th and 21st April, but a 
certificate of Departmental origin must 
be produced with each consignment). 

European France. 


Between 2 1st April and 1 4th October, must 
be accompanied by a Colorado Beetle de- 
claration as in tlie case of potatoes and 
plants from Belgiiun. 

Belgium. 


t 



^44 AGRICULTURE ANU LIVE-STOCK IK INDIA [vil, II 


ArticieB condition- 
ally prolubited from 
importation 

Conditions of entry 

Countries frmn 
wUch importation 
restricted 

4. Cider apples 

1 

Between 8th April and 14th October, must 
be accompanied by certificate of origin 
vise by a competent authority in the 
country of origin. 

European countries 
other than France 
and Belgium. 

Between 8th April and 14th October, must 
be accompanied by a Colorado Beetle 
declaration as in the case of plants 
and raw vegetables from France. 

European France. 

Between 21st April and 14th October, must 
be accompanied by a Colorado Beetle de- 
claration as in the case of potatoes, plants 
and raw vegetables from Belgium, 

Belgium. 

6. Raw apples 

Between 7th July and 15th November, must 
be accompanied by a certificate signed by 
an authorised Inspector of the Federal 
Department of Agriculture that they are 
one of four specified grades. 

The U. S. A. 

6. Raw cherries* 

After 27th May, must be accompanied by j 
a certificate of origin vise by a local autho- 
rity in the country of origin. 

All European coun- 
tries other than 
Spain, France, 
Italy anc^ 

Germimy, 

1 

After 27th May prohibited j Spain. 

1 

After 27th May, must be accompanied by a 
certificate to the effect that they were 
grown in a certain specified zone. 

1 

France. 


*Note . — The restrictions under this heading arc liable to variations from year to 
year, and are not apphcable to entries into Northern Ireland, The particulars given 
above are those in the Order for the 1936 season, except as regards Italy for which the 
details are those which were in force in 1936. 

Ministry of Agriculture and Fisheries, 

- Department of Agriculture for Scotland, 

^Ministry of Agriculture for Northern Ireland* 

OotobeTp 19Sf. 
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Articles condition- 
ally promoted from 
importation 

Conditions of entry 

Countries from 
winch importation 
restricted 


Between 28th May and 12th June inclusive, 
must be accompanied by a certificate of 
origin vise by a local authority. 

Between 1 3th June and 23rd June inclusive, 
must be accompanied by a certificate to 
the effect that they were grown within the 
Region of Emilia. 

After 23rd Jime prohibited. 

Italy. 


Between 28th May and 26th Juno inclusive, 
must be accompanied by a certificate of 
origin vise by a local authority. 

After 26th June, must be accompanied by a 
certificate to the effect that they were not 
grown south of latitude 53®N or in East 
Prussia. 

Germany. 


• » 


NYASALAND PROTECTORATE 

The Plant Pests and Diseases Ordinance 
(Cap. 64 of the Laws) 

Proclamation No. 10 of 1936 

Whereas by section 9 of the Plant Pests and Diseases Ordinance it is provided 
that the Governor in Council may by proclamation prohibit or restrict the introduction 
of any plcmt or seed from any specified country or place. 

Now therefore in exercise of the powers vested in me as aforesaid and with the 
advice of the Executive Council, I Harold Baxter Kittermaster, Knight Commander 
of the Most Distinguished Order of Saint Michael and Saint George, Knight Commander 
of the Most Excellent Order of the British Empire, Governor and Commander-in- 
Chief of the Nyasaland Protectorate do hereby proclaim and declare that the importa- 
tion of any rose plant from Australia, Canada or the United States of America shall be 
permitted only on condition that the consignment be certified to the satisfaction of the 
Director of Agriculture by a duly authorised official of the country whence the same 
was exported to be free fw^m any virus disease of roses. 

Given under the hand of the Governor and the Public Seal of the Protectorate 
at Zomba this twelfth day of August, 1936. 

By Command ofHia Excellency the Governor ^ 

(Sd.) A. G. 0. Hqxhsson, 
Acting OhUif Seoretarg to the €lmmme nt. 
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Whebidas by section 9 of the Plant Pests and Diseases Ordincmce it is providea 
that the Governor in Council n ay by Proclamation prohibit or restrict the introduction 
of way plant or seed from any specified country or place. 

Now therefore in exercise of the powers vested in me as aforesaid and with the ad- 
vice of the Executive Coimcil, I Harold Baxter Kitteimaeter, Knight Commander of 
the Most Distinguished Order of Saint Michael and Saint George, Knight Cemmander 
of the Most Excellent Order of the British Empire, Governor and Commander-in- 
Chief of the Nyasaland Protectorate, do hereby proclaim and declare that the introduc- 
tion into the Protectorate from any countries other than the Union of South Africa, 
Southern Rhodesia, Northern Rhodesia and the Belgian Congo of the following plants 
is prohibited ; — 

Eucalyptus, acacia, coniferous, oak (Quercus) and plane (Platanus) plants or 
any portion thereof, except seed and manufactured products of these plants. 

Live peach stones ; 

Fresh stone fruits ; 

Fresh citrus fruits and dried citrus peel, excluding candied citrus peel ; 

Elm seeds and plants, including all species of Ulmtis ; 

Chestnut seeds or plants, including all species of Castanea ; 

Any plant packed in soil other than special rooting compost ; 

Apples, pears, quinces and loquats ; 

Unmanufactured broom com unless the crowns are completely cut away or 
otherwise crushed to shreds. 

Given under the hand of the Governor and the Public Seal of the Protectorate 
at Zomba this fifteenth day of August, 1936. 

By Command of His Excellency the Qovemor, 

(Sd.) A. G. O. Hodgson, 

Acting Chief Secretary to the Government, 

♦ 

CZECHOSLOVAKIA 

Plant Quabantinb Impoet Rbstbictions, Republic op Czechoslovakia 

BjE. P. Q.-366, SnppUmtnt JYo. 3, March 2, 1936 

Asa precaution against the introduction of wart disease [Synchytrium endobioticum 
(Schilb. ) Pero.] the importation of potatoes into Czechoslovakia during 1 935 is prohibited 
from countries other than Italy, Hungary, Spain, and Yugoslavia. 

Import permits may be granted in exceptional cases, for consignments proceeding 
from the Netherlands, Canada, Germany, Poland, and Austria. (Ministerial Notifica* 
tion of Apr. 1, 1985). 
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San Joae scale prohibition extended 

On the basis of precautionary measurrs against the introduction of Ban Jose scale 
Comst.), the order of July 27, 1935, extends the prohibition 
against the importation of living plants, stocks, cuttings, and scions, as well as other cut 
plant parts with which the said goods have come in direct contact, and finally of barrels, 
oases, sacks, and other containers that have served to pack or hold such goods, to those 
proceeding from India, Portugal, Spain, and Yugoslavia, inasmuch as San Jose scale 
has invaded those countries, 

♦ 

♦ ♦ 

CHILE 

Plant Quarantine Import Rbstriotxons of the Republic of Chile 

B. P. Q.-348, Supplement No. 4, dated September 1, 1936, of the 
United States Department of Agriculture, Bureau of Entomology 
and Plant Quarantine, Washington, D. C. 

Regulations to prevent the introduction of cottonseed peats 

Decree No. 671, October 30, 1933 (See Supplement No. 2 to B.P.Q.-348), was 
superseded by decree No. 1031, September 30, 1935, which in turn, has been superseded 
by decree No. 226, March 31, 1936, a translation of which follows : 

Fumigation required to prevent introduction of pink hoUworm 

Article 1. -Cottonseed imported into Chile for the production of oil, unginned cot- 
ton, and the containers thereof, pioeeeding from legiors where the pink bollworm (Pecii- 
nophora gosaypiella Saund.) exists shall be fumigated or treated by heat before embarka- 
tion, in such a manner as to destroy all insects contained in the shipment. 

The phytosanitary authority of the exporting country shall certify to the fumiga- 
tion in the phytosanitary certificate that must accompany the shipment, in accordance 
with article 3 of tlie General Regulations of the Law of Phytosanitary Police. (See 
Basic Law, P. 1, B. P. Q..348.). 

Article 2. — If f)n arrival in Chile a consignment of cottonseed is foimd to carrj'' live 
insects, despite compliance with the requirements of the preceding article, it shall be 
fumigated, the operation to begin within 24 hours after unlading. If fumigation can- 
not be effected within the designated period, the Serv i(‘io de Sanidad Vegetal shall pre- 
vent the imlading of the shipment or proceed with its destruction after the lapse of 
24 hours from unlading. 

Article 3. — If the certificate referred to in article 1 cannot be obtained, the shipment 
shall be fumigated on board, before unlading is begun in the Chilean port, for a minimum 
period of 12 hours. If this tn^atment does not prove efficacious, a second fumiga- 
tion shEdl be applied on board or on lighters or barges, and its landing shall not be 
permitted while live insects are found in the shipment. 

Fumigation on board may be waived if the operation can be effected on lighters 
or barges on condition that both the unlading of such shipment and the fumigation 
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are carried out not less than 600 meters from shore. The shipment shall not be landed 
while specimens of live pink bollworms or other insects are found therein* 

Article 4. — Shipments of cottonseed arriving by land, if not supported by the fumi- 
gation certificate referred to in article 1, shall be returned to the ooimtry of origin within 
a minimum period that will be determined by the Servicio de Sanidad Vegetal, or des- 
troyed if the return is not effected within the stipulated period. 

Article 6. — In all cases, this seed shall be ground immediately after it is received 
prefmnoe being given over any other, and not allowing the work to stop until the 
entire shipment has been. manufactured. 

Article 6. —The foregoing measures will not be required for seed proceeding from 
regions where pink bollworm does not exist, if such seed is subjected to the general 
provisions relating to the importation of seeds. In such case, the certificate shall ex- 
plicitly declare that pink bollworm does not exist in the region where the seed was pro- 
duced. 


The cotton stainer, Dysdercus sp. 

Article 7. — The phytosanitary certificate accompanying cottonseed intended for 
the production of oil proceeding from regions in which the cotton stainer, Dysdercvs sp. 
exists shall clearly affirm that the shipment does not contain that insect. If the said 
insect does not occur in the region, that fact shall be stamped on the certificate. 

Article 8. — The seed shall be inspected on board in the port of destination bj^ the 
JSoi’vicio do Sanidad Vegetal. 

Article 9. — -If live cotton stainers are found, it will be treated in accordance with the 
provisions of the second article of this decree. 

Article 10.— Unginned cotton or cottonseed imported from regions where the pink 
bollworm or the cotton stainer exist shall meet the requirements of articles 1, 2, 3, 
4 aud 5. 

Article 11. — Importation of cotton will be permitted only in sacks ; these shall be 
so strong that they will not tear or burst during transportation or in lading or unlad- 
ing. The unlading of tom saeks will not be permitted. 

Gottomeed intended for sowing 

Article 12. — The importation of seeds for sowing from regions in which pink boll- 
worm occurs is prohibited, and all the other measures indicated in the present 
decree will be applied to the said seed. 

Samples imported by mail 

Article 13.— Samples without value arriving by mail will comply with the require- 
ments of article 3 of the General Regulations of the Law of Phytosanitary Police only. 
(See p. 1, B. P. Q..348). 

Article 14* — Decree No. 1031 of September 30, 1935, is revoked. 

(Sd.) Aveby S. Hoyt, 

Aeting Chiefs Bureau of Entomology and Plant ijuarantine. 
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P. Q.-348, Supplement No. S, dated September 10, 1936 

ImportcUion of fjeneficial insects 
(Decree No. 458, April 27, 1935) 

Article 1. — -The importation of insects beneficial to agriculture, or of those which 
are natural enemies of others that constitute pests, may be effected only by the Phyto- 
sanitary Service of the Ministry of Agriculture of Chile. 

Article 2. — The importation of other insects of direct economic value to private 
persons, such as bees, silkworms, etc., may be effected, provided that all the require* 
ments established by the Law of Phytosanitary Police for the importation of plants, 
or parts thereof, are complied with. 

Articles. — Relates to the importation of biids, rodents, and other small animals, 
and article 4 deals with penalties for violations. 

(Sd.) Lee A. Strong, 

Ohief^ Bureau of Entomology and Plant Quarantine^ 

* ^ 

MEXICO 

Plant Quarantine Import Bestbiotions of the Republic of Mexico Basic 

Legislation 

The Constitution, Section I of article 69, and paragraph 111 of 
article 27. The Federal Pest Law of November 29, 1924 

[Diario Official XXVIII, December 10, 1924) 

Summary 

Importation prohibited 

Potatoes {Solanum tuberosum L.) : Importation proliibited from Maryland 
West Virginia, and Pennsylvania on account of the existence of potato wart 
[Synchytrium endobioticum (Schilb) Perc.] in those States. (Exterior Quarantine 
No. 4, Decree of June 26, 1927, see p. 16). 

Fresh Fruits and Vegetables, except root crops such as onions, carrots, 
turnips, beets, etc., when free from soil : Importation prohibited from Africa 
(the entire continent and the islands thereof), Argentina, Australia, Azores, 
Bermuda, Brazil, Canary Islands, Cyprus, France, Greece, Hawaii, Hungary, 
Italy, Malta, New Zealand, Palestine, Portugal, Spain, Syria, and Tasmania, 
to prevent the introduction of the Mediterranean fruit fly (Cetatitis capitata Wied.) 
(Exterior Quarantine No. 6, Decree of July 17, 1927, as revised Jan, 27, 1936, 
effective Aug. 18, 1936). 

Rice (Oryza aaiim L.) : Importation of seed or paddy rice prohibited from 
all countries except the United States to prevent the introduction of leaf smut 
(Eniyloma oryzae Syd.), blight {Oosj ora oryzdorum Sacc.), take-all or foot«rot 
(Pphiobolus cariceti (B. & Br.) Sacc. {0. graminis Secc.), glume blight {Phoma 
glumarum EU. & Tr.), downy mildew (Sclerospora macrocarpa Sacc.) and flag 
smut of wheat (Urocystis tritici Koern.) (Exterior Quarantine No. 6, Decree of 
May 12, 1937, p. 16). 


Q 



266 AGilCULTURE AND LIVE-STOCK IN INDIA [vil, tl 

Sugadrcane (Saceharutn officinalis L.) : Importatian prohibited from aU sources 
to prevent the introduction of cane smut (C/aiiZa^o«accan Rabh.), downy mildew 
{Sclerospora scuxihari Miy.), eye-spot disease (Helminthosporium saccari Butler), 
etc., except for scientific purposes and under special permit. (Exterior 
Quarantine No. 9, Decree of September 13, 1928, p. 18). 

Alfalfa {Medicago saliva L.), plants and parts thereof (including seeds) in 
the fresh condition or as hay, proceeding from the States of Colorado, Idaho, 
Nevada, Oregon, Utah, and Wyoming, to prevent the introduction of the alfalfa 
weevil {Phytonomus) Hypera postica Gyll.). (Exterior Quarantine No. 12, Re- 
solution of July 2, 1934, p. 20). 

Exportation prohibited 

Cactus plants, fruits, and seeds : Exportation from Mexico prohibited. 
(Regulations of June 28, 1930, and decision of December 20, 1933, p. 22). 

Importation restricted 

Seeds, plants, and parts thereof, for propagation : Each shipment must be 
accompanied by a phytosanitary certificate of competent authority of country 
of origin, affirming freedom from injurious pests and diseases, especially from 
virus diseases, and will be inspected on arrival in Mexico. Consular visa not 
necessary. (Resolution of October 17, 1934, p. 6). This does not apply to plants 
or plant products governed by special quarantines. 

Citrus plants and parts thereof : Importation permitted under the provi- 
sions of regulation 47 of the Regulations of July 5, 1927 (p. 9) as a precaution 
against the introduction of citrus canker {Bacterium citri Basse), citrus root worms 
{Tylenchua semipenetrans Cobb.), the citrus black fly {Aleurocardhus woglumi 
Ashby), etc. (Exterior Quarantine No. 1 of Dec. 2, 1922, p. 12). 

Coffee plants (Coffea spp.), and their various parts (roots, stems, flowers, 
fruits, and even the commercial coffee beans in the natural state) : Importation 
permitted only under the provisions of regulation 47 of the Regulations of July 
6, 1927, as a precaution against the introduction of the coffee berry borer {8te* 
phanoderes coffeae Hag.) (Exterior Quarantine No. 2, Decree of Novemb^ 26, 

1926, p. 13). 

Cotton, seed cotton, cotton-seed, cotton-seed hulls : Importation subject 
to compliance with the provisions of regulation 47 of the Regulations of July 6, 

1927, and to the special conditions set forth in Exterior Quarantine No. 3, Decree 
of February 4, 1926, as amended (see pp. 13 et seq,), to prevent the introduction 
of the pink bollworm (Pectinophora gossypiella Saund.) and other injurious pests. 

Potatoes (Sdanum tuberosum L.) : Importation subject to compliance with 
the provisions of regulation 47 of the Regulations of July 5, 1927. See also 
special provisions applying to the importation of potatoes grown in and exported 
from the United States (pp. 9 & 15). Precaution against the introduction of 
potato wart {Synchytrium endobioticum (Schilb.) Perc.), and the potato tuber 
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worm {Qnorimoschema operculella Zell.). (Exterior Quarantine No. 4, Decree 
of June 26, 1927). 

Seed or paddy rice from the United States : Importation subject to com- 
pliance with the provisions of regulation 47 of the Regulations of July 6, 1927, 
to prevent the introduction of leaf smut {Entyloma oryzae Syd.), blight (Oospora 
oryzetortim Sacc.), take-all or foot-rot disease (Ophiobolus cariceti (B. & Br.) Sacc. 
(0. graminia Sacc.), glume blight (Phoma glumarum Ell. & Tr.), downy mildew 
{Sclerospora macrocarpa Sacc.), and flag smut of wheat (Urocystia tritici Koern.). 
(Exterior Quarantine No. 6, Decree of May 12, 1927, p. 16). 

Wheat for seed purposes : Importation subject to an import permit and to a 
certificate issued by competent authority of the country of origin, visaed by the 
Mexican Consul, affirming that in the locality where grown the wheat was not 
infected by flag smut {Urocystia tritici Koern.), or take-all (Ophiobolua cariceti 
(B. & Br.) Sacc.). (Exterior Quarantine No. 8, Decree of July 23, 1931, and 
Resolution of July 30, 1931, pp. 17 and 18). 

Peach, nectarine, almond and apricot plants and parts thereof, from the 
United States : Importation subject to the provisions of regulation 47 of the 
Regulations of July 5, 1927. A precaution against the introduction of so-called 
virus diseases ; phoney peach, peach yellows, peach rosette, and little peacK 
(Exterior Quarantine No. 10, Decree effective August 14, 1929, p. 19). 

Corn, broomcorn, sorghum, Sudan grass, straw, etc.: Application to be made 
in advance for an import permit, which, if issued, will indicate the conditions 
under which importation will be permitted. Precaution against the introduction 
of the European corn bor(‘r {Pyrauata nubilalia Hbn.). (Exterior Quarantine 
No. 11 as modified by Decree of June 27, 1931, p. 19). 

Alfalfa {Medicago satica L.), plants and parts thereof (including seeds) in the 
fresh condition or as hay, proceeding from the State of California : Importer 
must obtain a special permit in advance and the shipment must be accompanied 
by a certificate affirming that the alfalfa weevil {Phytonomus) Hypera poatica 
Gyll.) does not exist there. (Exterior Quarantine No. 12, Resolution of July 2, 
1934, p. 20). 

Seeds, plants, and parts of plants, including bulbs, rhizomes, stolons, layers, 
cuttings, etc., for propagation, not otherwise restricted or prohibited : Each 
shipment must be accompanied by a certificate issued by competent authority 
of the country of origin affirming freedom from injurious pests and diseases, and 
especially from virus diseases. (Resolution of October 17, 1934, pp. 6-8). 

Importation unrestricted 

Fresh fruits and vegetables from the United States of America: Except 
as restricted or prohibited by special quarantines, their importation into Mexico 
is unrestricted. 

Dried or processed fruits and vegetables, cereals for food or manufacturing 
purposes, nuts : Importation unrestricted. 

Q 2 
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UNION OF SOUTH AFRICA 

Union of Soutli Africa Sugar Act, 1936 : Department of Commerce and 
Indnetriee Sugar Act, 1936 (Act No. 28 of 1936) together with Govern- 
ment Notice No. 1116 under Section six of the Act and Government Notice 
No. 1359 under Sub-section (1) of Section one of the Act including 
Sugar Industry Agreement, 1936 

Act 28.] 

ACT 

To PBOVIDE FOB THE CONTROL OF THE StJGAB INDUSTRY BY AGREEMENTS ENTERED 
INTO BETWEEN GROWERS, MiLLERS AND ReFINERS OF SUOAR OR BY DETERMI- 
NATIONS MADE BY THE MINISTER OF COMMERCE AND INDUSTRIES, THE CONTROL 
OF THE PRICES AT WHICH CERTAIN SuGARS MAY BE SOLD OR DISPOSED OF, AND 
FOR MATTERS INCIDENTAL THERETO. 

Be it enacted by the King’s Most Excellent Majesty, the Senate and the House of 

Assembly of the union of South Africa, as follows : — 

Pvblicaiion of Agreements between Growers, Millers and Refiners^ 

1, (I) If the Minister is satisfied : — 

(a) that €«i agreement has been entered into, whether before or after the com- 

mencement of this Act, between representatives of growers, millers 
and refiners, in which provision is made — 

(t) for a formula for determining a base price of sugar and for fixing, on the 
basis of such base price, the prices to be paid for sugarcane by mil- 
lers to growers ; 

(ii) for the regulation and restriction of the production of sugarcane and 
sugar, the regulation and control of the mewketing and export of sugar, 
and the nature of the obligations of the various growers, millers and 
refiners in connection therewith ; 

(Hi) for the establishment of a board for the purpose of carrying out the agree- 
ment and for exercising such functions as may be assigned to such 
board thereunder ; and 

(iv) for any other matter affecting the sugar industry, the inclusion of which 
in the agreement is approved or required by the Minister ; 

(b) that such agreement has been approved — 

(i) by not less than ninety per cent of growers who have together produced 
not less than ninety per cent of the total weight of sugarcane produced 
in the Union by growers during the twelve months ending upon the 
thirty-first day of December of the year preceding the year in which 
the agreement has been entered into j and 
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(ii) by millers who have together manufactured not less than ninety per cent 
of the total weight of sugar manufactured in the Union by millers 
during the said twelve months ; and 

(c) that it would be in the public interest to publish the agreement under the 
provisions of this Act, 

he may publish the agreement in the Gazette,, 

2. In calculating, for the purposes of sub-paragraph (ii) of paragraph (6) of sub- 
section (1), the total weight of sugar manufact\ired in the Union, the weight to be in- 
cluded in such total weight shall, in the case of raw sugar which has been refined, be 
the weight of the raw sugar. 

3. If an agreement amending an agreement published under sub -section (1) is 
entered into between representatives of growers, millers and refiners, the Minister 
may, if he is satisfied that the amending agreement has been approved in the manner 
set forth in paragraph (6) of sub -section (1), and that it would be in the public interest 
to publish the amending agreement under the provisions of this Act, publish the 
amending agreement in the Gazette, 

4. On the publication of the agreement or amending agreement in the Gazette, it 
shall become binding upon every grower who supplies sugarcane to any miller to whom 
a quota in respect of his manufacture of sugar has been assigned in terms of the agree- 
ment or amending agreement, upon every miller to whom such a quota has been so 
assigned, and upon every refiner, as if such grower, miller or refiner had signed the agree- 
ment or amending agreement. 


Determination of terms of Agreement by Minister and PMication thereof, 

2. ( 1 ) The Minister may — 

(a) if at any time no agreement which has been published or which he is prepar- 

ed to publish under section one is in existence, and if he is satisfied that 
it would be in the interest of the sugar industry to do so, determine the 
terms of an agreement between growers, millers and refiners in which 
provision is made for the matters referred to in paragraph (a) of sub- 
section (1) of section one ; " 

(b) amend from time to time or revoke any determination so made ; and 

(c) publish such determination or amendment in the Gazette, 

(2) On the publication of any such determination or amendment in the Gazette, 
it shall become binding upon every grower who supplies sugarcane to any miller to 
whom a quota in respect of his manufacture of sugar has been assigned in terms of the 
determination or amendment, upon every miller to whom such a quota has been so 
assigned, and upon every refiner, as if it’had been an agreement or amending agreement, 
th© case majr be, si^ed by such ^ower, n>il1er or refiqer, 
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Affre&merU or DeienmnoHon may provide for different Rights and OhligoHons and for 

Levies upon Growera and Millers, 

3. Any agreement » determination or amendment thereof published under section 
one or two may provide — 

(a) that different growers, millers or refiners, or different classes of growers^ 

millers or refiners, shall have different rights and obligations thereunder ; 
and 

(b) for levies upon growers or millers for the purpose of carrying out the terms 

of such agreement, determination or amendment. 

Sugar of Prescribed Grade to be taken into account in determining Base Price of Sugar, 

4. In determining the base price of sugar for the purpose of fixing the prices to be 
paid for sugarcane under any agreement or determination published imder section 
one or two, the quantity of sugar of a grade prescribed under paragraph (/) of sub-sec- 
tion (1) of section sir, which has been sold during the period with reference to which 
such base price is to be calculated, shall be included in the quantity of sugar upon 
which the calculation is to be based. 

Grower or Miller to whom no Quota Assigned under Agreement or Determination, 

6. (1) Notwithstanding anything contained in any agreement or determination 
or amendment thereof published under section one or two, any grower or miller upon 
whom, in terms of sub-section (4) of section one or of sub-section (2) of section tu>o such 
agreement, determination or amendment is not binding, may sell, whether for manu- 
facture or consumption, as the case may be, in the Union or elsewhere, any sugarcane 
or sugar produced or mamxfactured by him. 

(2) During the currency of any such agreement or determination every such 
miller shall, in respect of each year and not later than six months after the expiry 
thereof 

(a) export a quantity of sugar which bears, in relation to the total quantity of 

sugar manufactured by him during that year, the same proportion as 
the total quantity of sugar exported in terms of such agreement, deter- 
mination or amendment during that year by millers to whom quotas in 
respect of the production of sugar have been assigned under such agree- 
ment, determination or amendment, bears to the total quantity of sugar 
manufactured by such millers during that year * and 

(b) sell or place at the disposal of the board for sale on his behalf to manufac- 

turers who are entitled to a rebate in price in respect of sugar purchased 
by them from the millers referred to in paragraph (a) or from refiners, 
at the same rebate in price as is allowed to such manufacturers by such 
millers or refiners, a quantity of sugar of a grade required by such manu- 
facturers which bears the same proportion in relation to the total quan- 
tity of sugar manufactured by him during that year as the total quantity 
of sugar sold to such manufacturers as a rebate during that year by such 
millers and refiners, bears to the total quantity of sugai manufftctured 
by such millers during that year, 
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(3) Whenever the board receives or makes in respect of any year any estimate in 
connection with the quantity of sugar which ; — 

{a) will be exported in terms of any such agreement, determination or amend- 
ment ; or 

(6) will be sold at a rebate to manufacturers referred to in paragraph (b) of sub- 
section (2) ; or, 

(o) will be manufactured, 

by mi Hoi’S to whom quotas have been assigned as described in that sub -section, or by 
refiners, as the case may be, it shall inform every miller referred to in sub-section (1) 
of the particulars of such estimate. 

(4) For the purjioees of sub-section (2), the total quantities of sugar which, accord- 
ing to the final estimate made by the board in respect of any year, have during that 
year been exported, sold or manufactured as described in sub -section (3), shall be deem- 
ed to be the total quantities of sugar so exported, sold or manufactured, as the case 
may be. 

(6) No miller shall be relieved of liis obligations under sub -section (2) in respect 
of any sugar by reason of the fact that he is unable to acquire such sugar by purchase. 

Power of Minister to Prescribe Sugar Prices y Maximum Output of White Sugar and 
Grade of Sugar to be Sold at Fixed Price, 

6. (1) The Minister may by notice in the Gazette — - 

(а) prescribe that the maximum price at which refined sugars may be sold or 

disposed of by retail by any pemon in Durban, East London, Port Eliza- 
beth, Mossel Bay and Cape Town, for consumption in the Union shall 
not exceed three and one half pence per pound and that the maximum 
price at which all or any grades of mill white sugars may be so sold or 
disposed of in the said places, shall not exceed three pence farthing per 
pound ; 

(б) prescribe that the maximum price at which any particular grade of sugar, 

other than a refined sugar or a mill white sugar for which a maximum 
price has boon prescribed under paragraph (a), may be sold or disposed 
of by retail by any person in any of the places referred to in paragraph 
(a) and in all places situated within a radius of five miles from any rail- 
way station siding or halt, for consumption in the Union^ shall not ex- 
ceed two pence half penny per pound ; 

(c) after enquiry by the Board of Trade and Industries, prescribe the prices at 

which sugars may be sold or disposed of by retail in the Union or in any 
portion thereof, for consumption therein ; Provided that in the case 
of any grade of sugar for which a maximum price has been prescribed 
under paragraph (a) or (b), the price prescribed imder this paragraph 
shall not, at the places referred to in paragraph (a) or (6), as the case may 
be, exceed such maximum price. 

(d) if upon investigation he is satisfied that the base price of sugar as deter- 

mined for any year for the purpose of fixing the prioee to paid ior 
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sugarcane under any agreemeiit or determination published under sec- 
tion one or two and in force during that year has exceeded twelve pounds 
per ton, prescribe a reduced price at which all or any grades of sugar 
shall be sold or disposed of by manufacturers for consumption in the 
Union and the mandated territory ; 

(e) determine the maximum quantity of white sugar which may be sold or dis- 
posed of by millers and refiners for consumption in the Union and the 
mandated territory in any one year during the period during which any 
agreement or determination under section one or two is in force ; 

(/) prescribe a grade of sugar which shall, during any year in respect of which 
a maximum price for a particular grade of sugar has been prescribed under 
paragraph (6), be sold by millers for consumption in the Union and the 
mandated tenitory at a maximum price of fourleen pounds ten shillings 
per ton, free on rail at Durban. 

(2) If the Minister has prescribed a]^grade of sugar under paragraph (/) of sub- 
section ( 1 ) in respect of any year, every miller shall during that year manufacture and 
sell for consumption in the Union or the mandated territory and at a price not exceeding 
the price referred to in the said paragraph, such quantities of sugar of the grade pres- 
cribed under the said paragraph and at such times as the board may from time to time 
require of such miller : Provided that the board shall not during any year require 
any miller so to manufacture and sell a greater quantity of sugar of the said grade than 
a quantity which bears the same proportion, according to the estimate of the board, 
to the total quantity of such sugar which will be so manufactured and sold by millers 
during that year, os the total quantity of sugar wliich such miller will manufacture for 
such consumption during that year bears to the total quantity of sugar which will be 
manufactured by all millers for such consumption during that year. 

(3) The Minister may amend from time to time or revoke any notice issued under 
this section. 

Miller may arrange with other MiUer to cany out hie Obligations. 

7. Any miller upon whom under the provisions of sub -section (2) of section five 
or under any similar provisions relating to the export of sugar or the sale of sugar to 
manufeM^turers by millers, contained in an agreement, detennination or amendment 
thereof published under section one or two or xmder the provisions of sub-section (2) 
of section six, and obligation is imposed, may relieve himself of that obligation by 
entering into an etgreement with a refiner or another miller whereby that refiner or 
miller rindertakes to fulfil that obligation, and thereupon such refiner or other miller 
shall be subject to that obligation and liable to emy penalty provided for the failure to 
fulfil the same. 

Evidence. 

3. Proof of publication in the Gazette of any agreement or amending agreement 
tinder section one shall, in the absence of proof of fraud, be conclusive evidence that 
all the provisions of that section, and of any regulations under this Act, in respect 
of matters precedent and incidental to the publication of such agreement or amendin)^ 
agreement, have been ooifiiplied with. 
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Penalties, 

9. (1) Any person who — 

(а) sells or disposes of any sugar under the representation that it is refined 

sugar whereas in fact it is not such ; or 

(б) contravenes or fails to comply with the provisions of paragraph (a) or (6) 

of sub -section (2) of section five or any similar provisions relating to the 
export of sugar or the sale of sugar to manufacturers by millers, con- 
tained in an agreement, determination or amendment thereof published 
imder section one or two^ or the provisions of sub -section (2) of section 
six, or of a notice issued under paragraph (a), (6), (c) or (d) of sub-section 

(1) of section aix, 

shall be guilty of an offence and liable on conviction to a fine not exceeding one hundred 
pounds or to imprisonment for a period not exceeding six months, or to both such 
fine and imprisonment. 

(2) If €my person is convicted of an offence referred to in paragraph (6) of sub- 
section (1), other than a contravention or failure to comply with the provisions of a 
notice issued under paragraph (a), (6) or (c) of sub-section (1) of section siXy the court 
convicting him shall enquire into and estimate the amount of the profit made by him 
in consequence of his having committed such offence, and shall, in addition to any sen- 
tence which it may impose under sub-section (1), impose on the person so convicted 
a fine equal to the amount of the profit wliich the court so estimates he made in con- 
sequence of his having committed such offence. 

(3) Notwithstanding any tiling contained in any other law magistrates’ courts 
shall have jurisdiction to impose any penalty prescribed by this Act. 

AppliccUion of Act, 

10. The provisions of paragraphs (a), (6) and (c) of sub-section (1) of section aixy 
and of paragraph (a) of sub-section (1) of section nine, shall not apply to candy, loaf, 
castor, icing or cube sugar. 

Regylationa, 

11. (1) The Governor-General may make regulations for the better carrying out 
of the objects and provisions of this Act and of any agreement or determination or 
amendment thereof which has been published under section one or two, 

(2) Any regulations made under this section may prescribe penalties for any con- 
travention thereof or failure to comply therewith not exceeding imprisonment for a 
period of six months together with a fine of fifty pounds. 

Repeal of Act No, 47 of 1926, and section eleven of Act No, 25 of 1932, 

12. The Sugar Prices Act, 1926, and section eleven of the Financial Adjustments 
Act, 1932, are hereby repealed. 

Interpretation of Terms, 

13. In this Act, unless inconsistent with the context — 

“ the board ” means the board established under any agreement or determina- 
tion published under section one or two ; 
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“ grower ’* means a person who produces sugarcane for the purpose of the manu- 
facture of sugar : Provided that for the purposes of paragraph (6) of 
sub-section (1) of section one , “ grower ” shall not include — 

(i) a person of non-European descent ; or 

(ii) a person who manufactures sugar ; or 

(tu) a person who is a director of a company wliich manufactures sugar ; 
or 

(iv) a partnership, syndicate or company in which a person who manufactures 
sugar or who is a director of a company which manufactures sugar 
holds an interest of more than one -third ; 

** mandated territory ” means the mandated territory of South-West Africa ; 

“ miller ** means a person who manufactures sugar from sugarcane ; 

“ Minister means the Minister of Commerce and Industries ; 

- “ refiner ” means a person who converts raw sugar into refined sugar at a re- 

finery ; 

“ refined sugar ” means all such sugars of refined quality as have been refined 
by the bone -char- filter, the vegetable-carbon or the carbonatation pro- 
cess ; 

“ year ” means a period of twelve months ending upon the thirtieth day of 
April. 


Short Title, 

14. This Act shall be called the Sugar Act, 1936. 


GOVERNMENT NOTICK. 

DEPARTMENT OF COJMMERCE AND INDUSTRIEvS. 

The following Government Notice is juiblished for general information 

No. 1116.] [31st July 1936. * 

Notick unobh Section srx of the Sugar Act, 1936. 

Under and by virtue of the powers vested in me by sub -section (1) of section six 
of the Sugar Act, 1936 (Act No. 28 of 1936), I, ADRIAN PAULUS JOHANNES 
FOURIE, Minister of Commerce and Industries, do hereby prescribe — 

(а) that the maximum price at which refined sugars may be sold or disposed of 

by retail by any person in Durban, East London, Port Elizabeth, Mossel 
Bay and Capetown, for consumption in the Union, shall not exceed three 
and ono-half peace per pound and that the maximum price at which 
mill white sugars may be sold or disposed of in the said places shall not 
exceed threepence farthing per pound ; 

(б) that the maximum price at which the grade of sugar referred to in paragraph 

(c) of this notice may be sold or disposed of by retail by any person in 
any of the places referred to in paragraph (a) and in all places situated 
within a radius of five miles from any railway station, siding or halt. 
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for consumption in the Union, shall, during the period ending upon the 
thirtieth day of April, 1937, and during any subsequent period of twelve 
months ending upon the thirtieth day of April, not exceed twopence half- 
penny per pound ; 

(c) that the sugar of not lass than 98® polarisation, which is described by millers 
as the South African Sugar Industry’s Standard 2 grade sugar, shall, 
during the period ending upon the thirtieth day of April, 1937, and dur- 
ing any subsequent period of twelve’^months ending upon the thirtieth 
day of April, be the grade of sugar to be sold by millers for consumption 
in the Union and the Mandated Territory at a maximum price of fourteen 
pounds ten shillings per ton (2,000 lb.) free on rail at Durban. 


C. T. 136/1/18. 


A. P. J. FOURIE, 
Minister of Commerce and Industries, 


GOVERNMENT NOTICE. 


DEPARTMENT OF COMMERCE AND INDUSTRIES. 

The following Government Notice is published for general information ; — 

No. 1359.] filth September 1930. 

Notice under section one of the Sugar Act, 1936. 

T, Nicolaas Christiaan Havenga, Acting Minister of Commerce and Industries, 
being satisfied : — 

(o) that the Agreement between growers, millers and refiners appearing as a 
Schedule hereto, complies with the terms of sub-section (1) (a) of section 
one of the Sugar Act, 1936 ; 

(b) that the said Agreement has been approved by growers and miHers in the 

manner provided in sub-section (1) (6) of section one of the said Act ; 
and 

(c) that it would be in the public interest to publish the said Agreement under 

the provisions of the said Act ; 

do hereby publish the said Agreement in terms of sub -section (1) of section one of the 
Sugar Act, 1936, 

N. C. HAVENGA, 

Acting Minister of Commerce and Industries, 


Schedule. 


Sugar Industry Agreement, 


This Memorandum of Agi-eement made between the Natal Sugar MiUers Aesooia- 
tion, on behalf of millers (and of such refiners of sugar as are members of suoh Assoeia- 
tjon), and the South African Cane Growers* Association, on behalf of growers, which 

B 2 
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Associations warrant by their signatures hereto that this agreement has been approved 
of or concurred in by or on behalf of (a) grmv&ra within the meaning of section one 
(1) (6) of the Sugar Act, 1936, who produced not less than 90 per cent in weight of the 
total amount of sugarcane produced by such growers in the Union during the 
twelve months ending on the 31st December, 1935, and who were not less than 90 per 
cent in number of such growers, and (5) millers who produced not less than 90 per cent 
in weight of the total output of sugar manufactured in the Union during the said 
twelve months, which Agreement is concurred in, as parties also thereto, by — 

(1) Umfolozi Co-operative Sugar Planters, Ltd., 

(2) Doomkop Sugar Estates, Ltd., 

J. H. Shire, 

. (4) Entumeni Sugar Milling Co. (Pty.), Ltd., and 

(6) Glendale Sugar Estates, 

being the only millers in the Union who are not members of the said Millers* Associa- 
tion and who produced the balance in weight of the total output of sugar aforesaid, 
and also by Hulett’s South African Refineries, Limited, being the only refiners of 
sugar in the Union who are not members of the said Millers’ Association. 

witn^seth : 

Whereas during the month of March, 1936, a Plenary Conference of representatives 
of the growers of sugarcane and millers and refiners of sugar within the Union was 
held at Durban by direction of the Minister of Commerce and Industries, and under the 
supervision of a chairman by him appointed ; 

And whereas on the 23rd day of March, 1936, the representatives aforesaid agreed 
upon and subscribed to the essential terms of an Agreement for the future regulation 
and control of the Sugar Industry, one of which was that the Agreement should come 
into force and be binding as from the first day of May, 1936 ; 

And whereas such Agreement was entered into with a view to legislation being 
enacted by Parliament, providing in general for such regulation and control and in 
particular for the said Agreement being made binding upon all growers, miUersand 
refiners within the Union ; 

And whereas such legislation has been passed by the Senate and House of Assemb- 
ly and has received the Royal Assent, and has been promulgated as the Sugar Act, 
1936; 

And whereas these presents have been drawn up in due form, containing the essen- 
tial terms aforesaid together with such amplification of detail as is required by the pro- 
visions of the legislation aforesaid, by a Drafting Committee appointed in that behalf 
by the Plenary Conference aforesaid, and acting pursuant to the authority conferred 
upon it by such Conference ; 

And whereas the said Plenary Conference was substantially representative of the 
whole of the Sugar Industry of the Union. 

And whereas these presents have been approved of or concurred in by growers and 
millers a« provided in the said* Sugar Act, 1936 ; 
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Now therefore ; 

InterpreMion Clame, 

In this Agreement, unless inconsistent with the context^ — 

Millers’ Association ” means The Natal Sugar Millers’ Association ; 

“ Growers’ Association ” means The South African Cane Growers’ Association ; 
“ Sugar Association ” means The South African Sugar Association ; 

“ Hulsar ” means Hulett’a South African Refineries, Limited ; 

Central Board ” means the Sugar Industry Central Board ,* 

“ Umfolozi ” means the Umfolozi Co-operative Sugar Planters, Limited ; 

“ Doomkop ” means the Doornkop Sugar Estates, Limited ; 

“ Shire ” means J. H. Shire ; 

“ Entumeni ” means The Entumeni Sugar Milling Co. (Proprietary), limited ; 

“ Glendale ” means Glendale Sugar Estates ; 

“ Huletts ” means Sir J. L. Hullett & Sons, Limited ; 

“ Zululand S. M. P.” means Zululand Sugar Millers and Planters, Limited ; 

“ Natal Estates ” moans The Natal Estates, Limited ; 

“ Tongaat ” means The Tongaat Sugar Compan}^ Limited ; 

“ Central Factory ” means Central Factory (Proprietary), Limited ; 

“ Melville ” means Melville Sugar Company, Limited ; 

“ New Guelderland ” means New Guelderland Sugar Factory ; 

“ Prospecton ” means Prospecton Sugar Estates, Limited ; 

“ Gledhow ” means The Glodhow-Chakas Kraal Sugar Company, Limited ; 

“ Illovo ” means Illovo Sugar Estates, Limited ; 

Crookes ” means Crookes Bros., Limited ; 

Reynolds ” means Reynolds Bros., Limited ; 

“ Umzimkulu” means The IJmzimkulu Sugar Company, Limited ; 

“ Smith Group ” means the Group of Sugar Milling Companies for whom C. G. 

Smith & Co., Ltd., act as distributors of sugars manufactured ; 

“ Delvillo Estates ” means Delville Estates, Limited ; 

“ Nkwaleni Planters ” means planters who at 23rd March, 1936, were gro\fing 
cane in the area known as the Nkwaleni Lots as shown on Cadastral 
Sheets Nos. 42 and 43, Series 1 : 63,360, prepared in the Surveyor- 
General’s Office, Pietermaritzbtirg, and issued by the Government Printer, 
Pretoria, in 1934 ; 

“ Mill ” includes owner of a mill ; 

“ Grower ”, “ miller ”, ” Minister ” and ** roBner ” shall have the meanings 
fiwsigned to them by the Sugar Act, 1936. 

Introduction, 

1. This Agreement shall upon publication thereof by the Minister in the Union 
Government Gazette in pursuance of the Sugar Act, 1936, be and become binding upon 
all growers, millers and refiners, as therein provided. 

2. This Agreement shall be operative from the Ist day of May, 1936, and shall 
subsist for a period of five years, but it shall be subject to amendment, save as to such 
period, in the manner provided by the said Act. 
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Chapter I. — ^Central Board. 

3. Ab from the dat« of commencement of this Agreement there shall be established 
a Board to be known as the Sugar Industry Central Board, hereinafter referred to as 
the Central Board. 

4. The Central Board shall consist of three members namely : — 

(1) a chairman appointed by the Sugar Association ; 

(2) a growers’ representative, appointed by the Growers’ Association ; 

(3) a millers’ representative, appointed by the Millers’ Association. 

6. The first members of the Central Board shall be appointed upon this Agreement 
becoming operative as provided in clause I hereof. In the event of the chairman not 
being appointed within one month thereafter the Minister shall be requested to nomi- 
nate a chairman, and liis nominee shall forthwith be appointed by the Sugar Associa- 
tion. 


6. The chairman shall hold office until removed by the Sugar Association, and the 
remaining first members shall hold office imtil the 30th of June, 1937. Such remaining 
members shall then and thereafter bo appointed annually in the month of June in 
each year. 

7. The chairman shall have no financial interest in the Sugar Industry and shall 
receive a salary to be fixed by the Sugar Association. The remaining members may 
receive such remimeration as may be determined by the said Association. 

8. In the event of any vacancy arising from death, resignation, or other cause, in 
the office of a member of the Central Board (including in the case of the chairman, 
his removal), sxich vacancy shall be filled within one month in the case of the chairman 
by the Sugar Association, and in the case of a growers’ or millers’ representative by 
appointment as hereinbefore set out. Any member so appointed or elected to fill a 
vacancy shall hold office on the same terms as to period as his predecessor. In the 
event of any vacancy in the office of chainnan not being tilled within one month the 
Minister shall be requested to nominate a chairman, and his nominee shall forthwith 
be appointed by the Sugar Association. 

9. If at any time the chairman of the Central Board is from any cause prevented 
from attending any meeting of the Board, the Council of the Sugar Association shall 
appoint some person to act temporarily as chairman in his place, and if at any time the 
growers’ ropres(3ntative or the millers’ representative is so prevented, the Growers’ 
Association or tlie Millers* Association, as the case may be, shall appoint some person 
to act temporarily as an alternate member in his place. Whilst so acting any such 
person shall have all the powers of and be deemed to be the chairman or a member of 
the Central Board as the case may be. Alternate members representing the growers and 
millers may be appointed by their respective Associations in advance to a»ct from time 
to time as occasion may require. 

10. At any meeting of the Central Board three members shall form a quorum 
and all questions shall be decided by a majority save as may be otherwise specially 
provided herein* 
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IL The Central Board may make such rules and regulations as it deems necessary 
or expedient and are not in conflict with the provisions hereof ; — • 

(a) prescribing the meetings to be held by the Central Board, the proceedings 

thereat, the conduct of the business of the Central Board, and the records 
to be kept by the Central Board of its proceedings ; 

(b) prescribing the methods by and the form in which the Central Board sliall 

keep its accounts, and the manner in which they shall be audited ; 

(c) generally for the better carrying out of the provisions of this agreement in 

s(^ far as they relate to the functions of the Central Board ; 

12. The Central Board shall have power : — 

(а) to undertake and carry out all such duties or acti\ities and f o exenuse all 

such powers as are assigned to or conferred upon it by this Agreement ; 

(б) to undertake and carry out all such duties or activities and to exercise all 

such powers as may from time to time be assigned to it by or in pursuance 
of the Sugar Act, 1930 ; 

(c) to undertake and carry out all such duties or activities and to exercise all such 
powers as may from time to time bo lawfully assigned to it by the Council 
of the Sugar Association ; 

{</) to conduct any such investigations or inquiries as it may deem necessary 
or dasirable in the interests of the Sugar Industry for the better carrying 
out of the purposes of this Agreement ; 

(e) to come to such decisions and to give all such notifications or directions, with 
respect to matters within its jurisdiction, as it may deem necessary or 
expedient to give duo effect thereto or for the carrying out of the objects 
and purposes of this Agreement ; 

(/) to call in to assist it in its deliberations and for other advisory purposes, 
technical or otherwise, such persons as it may consider fit ; 

(ff) to appoint such persons as it considers necessary to enable it to exorcise its 
^ functions, at such remuneration and on such conditions as it may deter- 

mine ; 

(h) to acquire or hire any property wliich it considers necessary f^r the purpose 

of exercising its functions, and to dispose of or let any property which 
it h€is acquired ; 

(i) to receive, control and administer the Oentral Fund and to open banl^ing 

accounts, to sign by itself or any person duly appointed by it in that 
behalf cheques, bills of exchange, and other documents for the purpose of 
collecting, investing and disbursing moneys, and to make all payments 
which may be necessary in the exercise of its functions hereunder ; 

( 7 ) generally to do all such other acts, matters nnd things as shall bo incidental 
to Ihe proper carrying out of the powers conferred upon it hereunder. 

13. In the event of any question or dispute arising out of or in connection with 
the interpretation or operation of this Agreement between any persons upon whom 
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this Agreement shall become binding, the determination of which is not herein speoi* 
6oaUy provided for, such question or dispute shall be submitted to the membears of the 
Central Board sitting as three individual arbitrators, and not as the Board, for deter- 
mination and award in aooordanoe with the piovisions of the Arbitration Acts fiom 
time to time in fcroe in the Province of Natab provided that 

(а) for the determination of any such question or dispute and in any awt^d the 

decision of the said members must be unanimous ; 

(б) in the event of the said members being unable to arrive at a unanimous 

decision, they shall appoint (by a majority if need be) an umpire 
who shall be an advocate of the Supreme Court of Sohth AfHca cf at 
least seven years standing and shall submit the question or dispute to 
him for determination. The umpire’s av ard shall be final. 

H. There shall be established under the administration of the Central Board, a 
fund to be called “ the Central Fund ” which shall bo charged with the payment of 
all costs and expenses incurred by the Central Board in pursuance of the provisions of 
this agreement and of the regulations as herein prescribed. 

15. The amount required for the Central Fund shall be an Tndxistry obligation as 
hereinafter defined and shall be met by a levy imposed as hereinafter provided for 
in this Agreement and in the Constitution of the said Sugar Association which is set 
out in Schedule “ E ” hereto annexed. All amounts levied and collected hereunder 
shall be paid forthwith into the Central Fund. 

Chapter II. — Control of Propuotion. 

16. There are hereby allocated to mills, mill sugar quoteus as set out in Schedule 
** A ” hereto annexed. Each quota represents the maximum output permitted in any 
one season from the mill concerned, and no mill shall exceed its quota save in accor* 
dance with the next succeeding clause hereof, provided that during the 1936-37 season 
Prospect ion may produce 6,000 tons. 

17. When the Central Board is satisfied that additional cane is available to fill 
Tfhe undermentioned sugar quotas in whole or in part it shall, on application by the 
growers or millers concerned, allocate the following sugar quotas or portions thereof, 
as the case may be, additional to those set out in Schedule ** A ” aforesaid, m. : — 


Nkwaleni Planters 6,000 tons. 

Umfolozi . • 5,000 tons. 

Shire 250 tons. 

Gl^idale ......... 650 tons. 

For contingencies (for allocation to any mill or mills in 
the discretion of the Central Board) .... 1,412 tons. 


12,312 tons. 

In the event of the whole or any portion of the above tonnage being allocated by 
the Central Board, the tonnage so allocated shall be deducted proportionately from the 
original quotas as sot out in Schedule ** A annexed hereto of all mills and such quotas 
afaaU be reduced aooordini^y. 
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1%^i|«i0t» aSooikted in fHobediile A ** afomaid, and that available fear allooa* 
Itoi ia tama of ^ preoecUiig section hereof* to Nkwaleni Planters* shall be and beoovne 
a paift of the <|«ioia of the miU or mills* as the cjase may be, to which the cane prodnoed 
by such {dantera shall be delivered, pro rata to such deliveries, 

19* (a) If at any time in the opinion of the Central Board the output of sugar in 
any ieae<vi will exceed the total quantity of sugar to be sold locally and exported in 
thg.^ season it may, without prejudice to the provisions of clause 17, reduce mill sugar 
quotas in the ratio that such total quantity as estimated by it bears to 479,488. 

(6) In such event the Central Board shall ascertain the estimates of production of 
individual and allocate the total of any amounts by which such individual 
eatimatss fidl short of the reduced quotas of the mills concerned, to the remaining 
mills in the ratio of the individual reductions suffered by such remaining mills the 
reductions being the amounts by which their estimates of production for the season 
In question exc^ their reduced quotas for that season. 

(c) Any min which is unable to fill its reduced quota for any season shall not later 
than the Slst day of October notify the Central Board which shall allocate the amount 
of such shortfall to mills with surpluses pro rcUa to the amounts of such surpluses, pro- 
vided, however, that no mill shall thereby receive a total quota in excess of its quota 
as set out in Schedule “ A 

20. If any mill is unable to fill its quota owing to laok of cane supplies and there 
is surplus cane available which was grown for delivery to another mill, but cannot be 
allocated by the Mill Group Board of such latter mill because it would be in excess of 
its mill cane quota and result in an excess over the mill’s sugar quota, the Central Board, 
if satisfied that such surplus has not occurred as a result of any deliberate breach of the 
quota provisions of this Agreement, may allocate such surplus to the mill with the 
shortfall up to but not exceeding the amount required to meet the shortfall in question. 

21. The Central Board shall have jurisdiction to determine any question relating 
to mill sugar quotas not specifically provided for in this Agreement. 

22. As soon as possible after this Agreement shall come into operation there shall 
be established for each mill a Mill Group Board. Each Mill Group Board shall consist 
of not more than five members appointed by the growers supplying such mill and the 
miller owning such mill. Members shall be appointed annually and casual vacancies 
shall be filled by the growers or the miller as the case may be. In the event of a dis 
pute, the Chiral Board shall fix the respective representations. All questions for 
decision shall be decided by a majority and each Mill Group Board may formulate its 
own rules of procedure, 

28. Not later than the SOth day of April in each year each mill shall notify its Mill 
Group Board of the axnqunt of its sugar quota for the forthcoming season and of tlie 
quantity of cane it requires to enable such quota to be filled. Failing such notification, 
the Mill Group Board shall estimate the quantity of cane so required. Such quantity 
of cane is hereafter referred to as the Mill’s caBoe quota. 

24. (a) Thereafter not later than the Slst day of May in each year the Group 
Board shall aBooate to the non-European section of the mill’s suppliers a portion of the 
m^’s cane quota baaed on the ratio of non-Euwpean sectional peak supplied to the 
mia between the jreara 1981-88 to 1985-86, to totifl |>eak supply for the same period. 
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(6) Each mfller may, if he deenw it advisable, forthwith establish a Non-European 
Board representative of the miller and the Non European suppliers of such mill to deal, 
with such portion for and on behalf of the Mill Group Board, and subject to its appro- 
val. 

(c) The Non-European Board or the Mill Group Board, as the case may be, shall 
deduct from such portion so allocated a quantity sufficient to make provision for in- 
creased output for small non-European growers, and for preferential assignments to 
such growers where it can be shown that the financial commitments of such individual 
growers as at 23rd March, 1930, were such that special consideration is justified. This 
quantity shall be at the disposal of such Board for the purposes stated, and may be 
allocated by it in the form of quotas additional to the standard cane quotas provided 
for in the next succeeding sub -paragraph hereof. 

(d) The Non-European Board or the Mill Group Board, as the case may be, shall 
allocate to individual non-European suppliers standard cane quotas for the ensuing 
season to absorb the balance of such portion so allocated, such standard cane quotas 
being proportionate to the highest average of individual supplies to any mill of two 
consecutive years between the years 1931-32 and 1935-36. In the case of Glendale, 
the mill shall take from its growers cane sufficient to manufacture not less than 60 per 
cent of the mill’s allocation of sugar in any season when such cane is available. If 
sufficient cane is not available from its growers as aforesaid, the Glendale Sugar Estates 
shall be entitled to supply its own cane to make up the deficiency between the grow- 
ers’ cane and the mill’s cane quota. 

(c) Not later than the 16th October in each year, the Non-European Board or the 
Mill Group Board, as the case may be, shall ascertain the quantity of cane still to be 
cut by each non-European supplier, and in the event of any such supplier being found 
to be unable to fulfil his allocated quota of cane (whether standard or additional) in 
any season, the said Board shall allocate such shortfall to non-European suppliers with 
surpluses pro rata to such surpluses. In the event of non-European suppliers being 
unable to make up any such shortfall in whole or in part, it shall become available pro 
tanto for allocation to European suppliers with surpluses pro rata to such surpluses. • 

25. Not later than the said 31st day of May in each year the Mill Group Board 
shall further — 

(a) deduct from the mill’s cane quota a quantity sufficient to make provision 
for increased output for small European growers and for preferential 
assignments where it can be shown that the financial commitments of 
individual European growers as at 23rd March, 1936, were such that 
special consideration is justified. This quantity shall be at the disposal 
of the Mill Group Board for the said purposes and may be allocated by 
it in the form of quotas additional to st€«idard cane quotas as provided 
for in the next succeeding sub -paragraph hereof. Applications for such 
additional quotas may be made by European growers qualified therefor 
at any time prior to the said 30th day of April. A small European 
grower shall be entitled to ewi additional quota so as to bring his indivi- 
dual quota up to a maximum of 3,500 tons, provided that the Mill Group 
Board is satisfied that sqch small grower has a reasonable prospect of 
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producing during the season in question the additional quota applied for 
by him ; 

{b) allocate to individual European suppliers including the miller himself where 
he crushes cane gro^vn by him, standard cane quotas for the ensuing 
season to absorb the balance of the mill’s cane quota, to the extent that 
it represents the peak production of the mill as shown in Schedule “ A ** 
aforesaid, such standard cane quotas being proportionate to the highest 
average of individual supplies to any mill of two consecutive years be- 
tween the years 1931-32 and 1936-36 ; 

(r) allocate to individual European suppliers excluding any miller -cwm-planter, 
supplementary cane quotas to absorb the balance of the mill’s cane quota 
to the extent that it represents the excess, if any, of the mill’s sugar quota 
over its peak production bb shown in iSchedule “ A ” aforesaid, in similar 
proportions to those specified in (6) hereof. In this sub-section miller- 
cw7?i-planter shall mean any miller or any subsidiary company in which 
millers owned more than 62 J per cent of the capital on the 23rd March, 
1936 ; 

{d) Not later than the 16th October in each year each Mill Group Board shall 
ascertain the quantity of cane still to be cut by each European supplier, 
and in the event of any European supplier being found to be unable to 
fulfil his allocated quota of can^ (whether standard, supplementary or 
additional) in any season, the Mill Group Board shall allocate such short- 
fall to European suppliers with surpluses pro rata to such surpluses. In 
the event of Eui^opean suppliers and the miller being unable to make up 
any such shortfall in whole or in part it shall become available pro tanto 
for allocation to non -European suppliers with surpluses pro rata to such 
surpluses. 

26. In the event of the mill sugar quota of any mill being adjusted by the Central 

Board in respect of any season, such adjustment shall be notified by- the mill to the 
Mill Group Board and the Non-European Board, if any, which shall forthwith make 
and notify the suppliers, whether Eiuopean or non-European, and to the mill thetneces- 
sary proportionate adjustments, in the supplementary cane quotas and, if they are not 
sufficient, in the standard cane quotas of European and non-European supplies €uid the 
miller so as to reduce the total of cane quotas to the amount of cane required to fulfil 
the adjusted mill sugar quota. \ 

27. Millers and growers undertake to afford Mill Group Bo€u*ds all information 
reasonably neoesscuy to enable cane quotcis to be allocated as aforesaid. 

28. (a) The allocation of a cane quota shall be regarded as attaching to the allottee 
in respect only of the farm or lands from which he delivered cane during the 1935-36 
season, or had plantod with can© for delivery, prior to the 1st May, 1936, and in respect 
only of the miller to whom he so delivered or is under contract to deliver. 

(b) No alteration in the terms of such allocation either as regards the aliottee, 
the form or lands, or the miller, shall be mad© without the prior consent of tho Central 
Board, who shall have jurisdiction to decide all questions of change of allottee, transfer 
to another farm or other lands, and change of the miUer concerned, cmd all other cognate 
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questions such as sub-divkion of the farm or lands, alloeidion upon ihe termination 
of leasehold titles or the like. 

(e) The Centnd Board shall not be entitled to give any decision \icider the provi- 
sions of this clause the result of which will cause a broach of an existing contract between 
interested parties, nor by such decision to confer upon any person greater rights in 
respect of a quota than the original or prior holder thereof. 

(d) If by reason of the circtimstanoes of the case any quota shall lapse the Central 
Board may authorke the Mill Group Board to allocate it upon such terms and oondi- 
tions as shall be approved by such Central Board. 

(e) In exeroking the jurkdiction by thk clause conferred the Central Board shall 
before coming to any decision give all interested parties the opportunity of being 
heard before it. It shall in such exercke act reasonably and equitably according to 
the circiunstanoes of the case, and its decisions shall at the instance of any person there- 
by aggrieved be subject to the common law jurisdiction by way of review which is 
vested in the courts of law. 

{/) Notwithstanding all the foregoing where — 

(i) the only alteration of any allocation sought is a bona fide change from the 
farm or lands to which it applies (either in whole or in part) to another 
farm or lands owned or held by the same person ; 

{%%) the allocation to such person and the incidence thereof remain otherwise 
entirely unaffected in every respect ; 

{lit) the allocation of any other person is entirely unaffected in eveiy respect 
and no new allocation is sought ; and 
(iv) the alteration in question does not involve any breach of any contract ; 
then such alteration may be effected without the consent of the Central Board, provided 
that such person shall give notice in writing to it before he supplies any cane from 
such 'substituted farm or lands. 

29. Any decision of or allocation by a Mill Group Board shall be subject to appeal 
by any interested party to the Central Board, whose decision thereon shall be final. 

30. Mill Group Boards shall be subsidiaries of and responsible to the Central Board 
and shall carry out any and all the directions and instructions of the Central Board 
respecting the discharge of their duties hereunder. 

31. The Mill Group Board shall, subject to the appeal to the Central Board herein- 
before set out, have jurisdiction to determine any question relating to mill cane quotas 
not specifically provided for in this Agreement, 

Ckaptbr III.— Supply op Cane and Canb Pbicr. 

32* Millers undertake to accept supplies of cane debvered or tendered for delivery 
by growers to the extent of growers’ individual cane quotas, and undertake not to 
accept supplies in excess thereof nor to orurib cane grown by themselves in excess of 
their own individual ewe quotas. 

33, Cane delivered or tendered for delivery as aforesaid shall (subject to the provi- 
sions of clause 52 hereof) be deemed to be so delivered or tendered in pursuance of a 
eontract for the sale and purchase of such cane on the terms and conditions herein set 
out. 
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34. All oane shall be deliverable by the grower at his own expense at the mill or 
site to which he is obliged vmder any existing contract to deliver or, in the absence of 
any existing contract, to the mill to which he delivered his ccme during the 1935-36 
season, but where under an existing contract railage on cane is paid either in whole or 
in part by the miller, the grower shall not be required to pay more than he was obliged 
to pay in the past under such contract. 

35. Notwithstanding the provisions of clause 34 hereof, millers may, subject to 
the quota provisions of this Agreement, divert supplies of cane to any mill, provided 
that the grower whose can© is diverted shall receive no more nor loss than the price 
payable to him in terms of clause 40 hereof. 

36. Any savings on railage effected by diversion adjustments between Huletts 
and any other mills shall be credited to Huletts. 

37. Cano may be hand thrashed or burnt at the grower’s option. 

38. Deliveries to the mill shall be mad© by the grower ratoably over the crushing 
season in accordance with existing agreements unless otherwise agieed. 

39. Tram-line agreements and changes are a matter of arrangement between 
miller and grower, but as “ tramline losses ” have been included in milling costs for 
the purposes of the cane price scale the millOr undertakes not to raise existing charges 
during the term of this Agreement. Tongaat may undertake capital expenditure up 
to £10,000 for the construction of a irara line to De Jager’s and the supply of rolling 
stock thereto. 

40. All cane delivered by a grower to a miller during a milling season shall be paid 
for, and the price shall be determined — 

(a) upon the basis of his season’s average sucrose in accordance with the margi- 
nal formula contained in Schedule “ B ” annexed hereto and the chemists’ 
scale contained in Schedule “ C ” annexed hereto, and, 

(5) in the case of European growers in accordance with the provisions of 
Schedule “ D ” annexed hereto providing for the establisliment, adminis- 
tration and distribution of the Equalisation Fund, and in the case of non- 
European growers in accordance with the provisions of the supplement to 
such schedule. 

41 . In the event of the railage rates on sugar frem any mill to the pc^t of delivei’y 
by such mill being reduced subsequent to 23rd March, 1936, the benefit of such reduc- 
tion shall be shared equally between the miller on the one hand and all the suppliers 
of cane to such mill, including the miller, on the other, and shall be spread over the 
total oane supplies for any season. Millers undertake to pay growers’ proportion of 
such benefit to them pro rata to sucrose contained in cone supplied by such growers. 
The “ point of delivery ” referred to above is the point of delivery upon which each of 
the railage rates specified in clause 3 of Sch^ule '' B *’ (marginal formula) was 
calculated. 

42. Notwithstanding clause 40, no cane duly returned by the Mill Group Board in 

aooordanoe with Schedule ** 0 ” shall be paid for and it shall be excluded from the 
grofrars* quota. ^ 
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43. Nothmg herein contained shall preclude Natal Estates, Tongaat and the Central 
Factory granting to their growers privileges in relation to cane prices similar to those 
hitherto enjoyed by them. 

44, Poomkop, Entumeni, Shire and Glendale, which receive the conoessiona set 
out in clause 68 hereof, shall be exempt from payment to the Equalisation Fund and 
their suppliers be excluded from the benefits thereof. Doornkop, Entumeni and Shire^ 
however, undertake to pay their European suppliers not less than the Industry price 
calculated on the marginal formula with payments added thereto, equivalent to the 
amount they would have received if not excluded as aforesaid. No supplier to such 
mills shall be entitled to claim any additional payment or benefit to that provided for 
in clause 40 and this clause, by reason of the concessions granted to such mills by clause 
58. 

46. Huletts, Zululand Sugar Mihers and Planters, and Umzimkulu, which receive 
gueuranteed domestic quotas under clause 69 hereof, and mills producing 10,000 tons 
or under which receive preferential treatment in respect of export under clause 69^ 
will pay for cano on the basis set out in clause 40 hereof even though by reason of such 
guaranteed domestic quotas or preferential treatment the export quotas of such mills 
are reduced, and growers shall not be entitled to claim any additional payment or 
benefit by reason thereof. 

46. In addition to the price specified in clause 40 hereof, there shall be payable 
to grower's in respect of canes other than Uba supplied by them such payments if 
any, as may be determined by the Central Board, and in regard to such determination 
it is agreed 

(t) The Central Board shall determine the additional value, if any, to mills of 
such canes within twelve months from the 1st of May, 1 936, and growers 
shall receive payment in accordance with the additional value so deter- 
mined os from such date. 

(n) For the purpose of ascertaining such additional value, if any, the Board shall 
cause investigations and tests to be made at such mills as the Board may 
think necessary during the said period of twelve months. 

(m) The Board shall be entitled to require mills to keep emd exhibit to it such 
records as the Board may consider necessary to assist in determining the 
question, 

(tv) The Board shall be entitled at the request of ei^ther the Natal Sugar Millers 

. Association or the South African Cane Growers’ Association to revise 

any determination at any time not less than two years after the date from 
which it has become operative. 

(v) Any determination by the Central Board under the provisions of this cla\ise 
shall be in pursuance of a unanimous decision. If the Board is unable to 
come to a unanimous decision it shall (by a majority, if need be) refer the 
determination to an adjudicator, who shall be on advocate of the 
Supreme Court of South Africa of at least seven years’ standing and whose 
decision shall be final. 
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(vi) The basis upon which any determination or award is to be made under this 
section shall be in the discretion of the Central Board or the adjudicator, 
as the case may be, and they may differentiate as regards class, nature, 
quality or condition of such canes. 

47. Payment to growers due under the provisions of clause 40 (o) hereof shall be 
made as to 90 per cent of its value (which is provisional pending the final determina- 
tion of base price 96® cargo sugar and the grower’s seasonal average sucrose) thirty days 
after the last day of t lie month in which the cane is delivered and as tp the balance of 
its value by means of a provisional final payment on 30th April in each year and a final 
payment so soon as possible thereafter, such balance to carry interest at the rate of 6 
per cent per annum. 

Payments to European growers due under the provision of clause 40 (b) hereof shall 
be paid in accordance with the provisions of the Schedule “ D ” therein referred to. 

48. Growers shall have the right to participate in filter press cake residual from 
milling process in accordance with such arrangements as may be made in that behalf 
between individual mills and their respective Mill Group Boards, and failing such 
arrangements as may be decided by the Central Board. If millers should load, rail 
or deliver such cake, the cost of such service shall be paid by growers, and delivery shall 
be in accordance with arrangements to be made to suit the convenience of the parties. 

49. Growers shall have the right to participate in any profit that may accrue to 
millers by reason of any product residual from the milling process becoming valuable as 
a source of raw material for any product. The extent of such profit and the proportion 
thereof that shall accrue to growers shall be determined by the Central Board on the 
request of any party interested. 

No such determination shall bo requested or made in respect of molasses until 
such time as the price of molasses, f.o.r., mill, exceeds •625d. per gallon, and then only 
in respect of any such excess and nothing in this clause contained shall apply to the 
use of bagasse os fuel. 

60. (i) A full independent cane-testing service shall be maintained in every mill 
where such service is desired by the growers. Where a majority of 70 per cent of 
supplying growers do not require a full service, such other arrangements as may be 
required may be made by the millers and growers concerned. ^ 

(ii) The cane-testing service shall come under the control of the Central Board. 
The Millers’ Association and Growers' Association shall at all times have access to the 
data in possession of the Central Board. 

{Hi) The service shall be financed by a levy on sugar, which shall be deducted and 
paid to the Board by each milling company where the service is in operation. Such 
levy shall be assessed annually and shall be a first charge against realised proceetls 
and deductable for the purpose of calculating growers' payments. 

(iv) The technical manager in charge of the service shall be employed by the 
Central Board, and the cost of management expenses to be met out of the funds of the 
Board. 

(#)) Accommodation for chemists and testers satisfactory to the Board shall bo 
supplied by milling companies ; the rent therefor shall be part of the cost of tfie service 
f^n4 abfvll be e^asessed by th© Central Boards 
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5L The Central Board shall appoint a technioal advisory committee for the purpose 
of investigating any matter which may be referred to such committee by the Board* 

52. Existing cane supply agreements shall be suspended during the operation of 
this Agreement in so far as they are inconsistent with the provisions hereof, but other- 
wise they shall remain of full force and effect. 

Chapxeb IV.r-SouTH Avbioak Sugar Association and disposal op crop 

53. It is agreed that the South African Sugar Association shall bo reconstituted in 
accordance with the provisions of Schedule “ E to this Agreement, which schedule 
shall supersede the present constitution of the said Association. 

54. Whereas in the past the majority of millers have in the interests of the Industry 
as a whole subjected themselves to the obligation to export* proportionately the surplus 
of sugar manufactured in excess of the requirements of the South African market, 
which has been sold through the Crop Disposal Committee of the South African Sugar 
Association ; the proceeds thereof having been equalised md distributed to mills aooor^ 
dingly ; and whereas such majority have also subjected themselves to various levies 
imposed upon sugar by such Crop Disposal Committee to meet expenditure incurred 
or rebates grwited in respect of manufacturers, coastal freight obligations, the experi- 
mental station, propagcuida, disposal expenses, and administration, including bank 
interest, discounting, and other charges of or incidental to the realisation of sugar for 
local consumption or incidental to the realisation of sugar for local consumption or 
export, and the financing thereof, or the other operations of such committee, and in 
respect of other matters affecting the Industry generally, and whereas the growers 
supplying such mills have indirectly borne their share of the obligations aforesaid ; 
now therefore it is agreed that save as specifically otherwise herein provided, such obliga- 
tions fwid any other similar or cognate obligations approved by the Council of the Sugar 
Association shall be and become binding upon ail refiners and millers (and through them 
all growers) and shall be known as Industry obligations. 

Such similar or cognate obligations shall include any expenditure for which a 
general levy is provided for in this Agreement, and such other expenditure as the Coimcil 
aforesaid shall deem to have been or to be necessary in respect of the preparation of this 
Agreement, the promotion of legislation to secure its being given statutory effect, and 
its due and effective carrying out during the period of its operation. 

The burden of all such Industry obligations shall, save as is otherwise herein specie 
fioally provided, be borne rateably by all millers (and through them all growers), the 
intent and meaning of these presents being that the incidence of such obligations shall 
be determined upon the basis of proportionate participation therein by the whole Indus- 
try and not fall only upon a majority of its members. 

65. Millers agree that they will export year by year their respective quotas of 
sugar manufactured in the Union which is in excess of the requirements of the South 
African market. 

For the piurposes of this clause the South African market shall mean and include 
the Union of South Africa^ South Africa, Swaziland, Basutoland an4 Becliuapa- 
Ifmdf 
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6d. Th© quantity of the sugctr to b© exported in eaoh year and each naiirs quota 
of that quantity shall be determined in accordance with the revised constitution of th© 
South African Sugar Association cuid the provisions of this Agreement* 

67. Th© export obligations undertaken by each miller hereunder shall be enforce- 
able against him by the Council of the Sugar Association., and the remedy for emy breach 
thereof shall be by way of specihc performance or damages or both. 

Such damages shall be recoverable in the name of the said Council, but for the 
benefit of the millers who have fulfilled their obligations, and the measure shall be the 
loss and damage suffered by such millers by reason of the breach. The net amount 
of any damages recovered by the said Council after deduction of all expenses incurr- 
ed shall be divided among the millers concerned in such proportions as the Council 
shall decide. 

It is specially agreed that the mere award of damages will not adequately com- 
pensate such millers and upon any breach the defaulting miller hereby expressly 
and irrevocably agrees to submit to an order for specific performance at th© suit of the 
smd Coimcil. 

68. The following special concessions in regard to export shall be given efiect 

to — 

(i) Umfolozi shall have a minimum quota for sale locally of 12,000 tons but 
shall export 80 per cent of output in excess of 12,000 tons, provided that 
its quota of export shall not exceed that of non-concession mills. 

(ii) Doomkop shall be exempt from export imtil 30th April, 1938, and there- 
after shall have a minimum quota for sale locally of 7,000 tons and shall 
export all output in excess of 7,000 tons, 

(tn) Entummi shall be exempt from export until 30th April, 1937, and there- 
after shall have a minimum quota for sale locally of 2,000 toiis and shall 
export 1 per cent of its total output for ©very 40 tons produced in excess 
of 2,000 tons. 

(iv) Shire shall be exempt from export until 30th April, 1937, and thereafter 

shall have a minimum quota for sale locally of 1,260 tons and shall export 
60 per cent of output in excess of 1,260 tons, provided that its quota 
of export shall not exceed that of non-concession mills. 

(v) Glendale shall be exempt from export imtil 30th April, 1937, and there- 

after shall have a m i nim um quota for sale locally of 1,660 tons and shall 
export 60 per cent of output in excess of 1,660 tons provided that its 
quota of export shall not exceed that of non-concession mills. 

69. Other m i ll s shall export th© remaining qusmtity to be exported, after de- 
duction of the quantities to be exported, by the aforementioned concession mills, and 
each mill s quota of that quantity shall be the proportion in tons which its output 
bears to th© total output of all such other mills. Provided that no ryfill producing 
10,000 tons or under shall be reqxiired to export more than 60 per cent of its output 
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and that the following quotas for sale locally shall be guaranteed to the undermenticmed 


millers, viz. t — 

Tons 

Huletts 46,000 

Zululand S. M. & P 15,000 

Umzimkiilu • 4,000 


Any necessary adjustments in export quotas shall be made to give effect hereto. 

00. In respect of sales of sugeu locally the imdermentioned millers agree to supply 
in each season cargo sugar to Hulsar for local refining and additional to Hulsar’s present 
sources of supply in the undermentioned quamtities, viz. : — 

Tons 

Smith Group ........ 10,000 

Umfolozi — ^Total output for sale locally. 

Doomkop—After 30th April, 1938 .... 7,000 

at a price calculated in the manner provided for in existing supplying millers* agree* 
mente with Hulscur : 

Provided that : — 

(o) For purposes of quota and export obligations the quantity of 10,000 tons 
supplied by the Smith Group shall be deemed to represent an output 
by that Group of 9,600 tons only. 

(b) The refined sugar output from the cargo sugar delivered by the Smith 

Group to Hulsar shall be invoiced f.o.r. refinery on monthly terms to 
C. G. Smith & Co., Ltd., acting as agents for principals. The qiumtity 
of refined sugeu* to be invoiced in each month in accordance herewith 
shall be that quantity which is recovered from the cargo sugar de- 
livered by the Smith Group during such month. The use of trade 
brands in respect of such sugar shall be a matter for arrangement 
between Hulsars and the mill supplying cargo sugar. 

(c) Huletts agree to sell to mills which belong to the Smith Group and which 

supply cargo sugar to Hulsar as aforesaid and the said mills agree to 
buy shares at par in Refiners Investment (Pty.), Ltd., to an extent 
sufficient to reduce Huletts holding in the said company to 40*9 per 
cent of the capital and agree to take all such steps as may be necessary 
to procure for a nominee of such Group a seat upon the Board of Hulsar. 
It is hereby recorded that approximately 20,000 shares will be required 
to be taken up from Huletts to reduce their holding as aforesaid. 

(d) Payment for all sugar to be supplied by Doomkop to Hulsar in terms hereof 

shall be made on the 25th of the month following deliveary. 

(e) The Smith Group agree to offer to Doomkop within one month after the 

first delivery by Doomkop of sugar to Hulsar the rii^t to take up so 
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many shares at par in the said Refineries Investments (Pty.h Ltd., 
out of the shares referred to in sub>seotion (c) hereof as will make the 
ratio of Doomkop’s holding thereof to the Smith Group’s holding as 
seven is to ten. Such offer shall be accepted or rejected within thirty 
days of the date thereof. 

(/) The Natal Estates, Ltd., agrees to the deletion of that portion of clause 9 
of its agency agreement with Hulsar which deals with the supply to it 
of cargo sugar, and agrees to the substitution therefor of the provision 
that Hulsar shall supply to it annually at cost such quantity of raw 
sugar up to 7,000 tons as it may require for export purposes out of any 
cargo sugar that Hulsar may receive from supplying millers other than 
those who were under agreement with Hulsar at the date of the agency 
agreement aforesaid, the Zululand Sugar Millers and Planters, Ltd., 
being recognised as a supplying miller in place of the Zululwd Sugeur 
Milling Co., Ltd. Such substitution shall, notwithstemding the period 
of this agreement, operate for the remaining period of the said agency 
agreement. 

(f/) Existing agreements between Hulsar and supplying mills are not hereby 
affected. 

61. The existing Export and Crop Disposed Committee Agreements between 
millers are superseded by the provisions of this Agreement. Any mill aggrieved by any 
determination in regard to export quota may appeal to the Centred Board whose de- 
cision shall be final. 

62. Millers and growers agree that Industry obligations other than the obliga- 
tion to export any surplus, shall be met by means of a levy or levies imposed upon 
sugar from time to time by theCoimcil of the South African Sugar Association in 
terms of the powers conferred upon it \mder the constitution of such Association. 

63. Such levies shall be made upon all refiners and millers upon ^md pro rata to 
output, and for the piirposes of this clause “ output ” is defined as follows : — 

(a) Output in relation to a refinery shall mean the tonnage of refined sugar of 

its manufacture sold by it, together with the tonnage of other sugeir 
acquired and sold by it, under deduction in each case of the tonnage 
sold for any purpose other than consumption in South Africa. 

(b) Output in relation to a Mill shall mean the tonnage of sugw of its own 

manufacture sold by it, under deduction of — 

(i) the tonnage thereof sold to a refinery ; 

{ii) the tonnage thereof exported to fulfil its export quota ; 

(w) the tonncbge thereof sold for consumption outside South Africa. 

(o) It is understood that the tonnage sold by one mill to another mill to enable 
the latter to fulfil its export quota is not deducted by the former, 

(d) Whm one mill purchases sugar to enable it to fulfil its export quota, and 
exports it, then if that sugar is included in the output of any other 

T 2 
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and that the following qxiotas for sale locally shall be guaranteed to the undennentiofiad 
millers, viz, : — 

Tons 

Huletta ^ • 46,000 

Zululand S. M. P 16,000 

Umzimkiilu 4,000 

Any necessary adjustments in export quotas shall be made to give effect hereto, 

60. In respect of sales of sugc^ locally the undermentioned millers agree to supply 
in each season cargo sugar to Hulsar for local refining and additional to Hulsar^s present 
sources of supply in the undermentioned quantities, viz. : — 

Tons 

Smith Group 10,000 

Umfolozi — Total output for sale locally. 

Doomkop— After 30th April, 1938 .... 7,000 

at a price calculated in the manner provided for in existing supplying millers' agree- 
ments with Hulscur : 

Provided that : — 

(o) For purposes of quota and export obligations the quantity of 10,000 tons 
supplied by the Smith Group shall be deemed to represent an output 
by that Group of 9,600 tons only. 

(6) The refined sugar output from the cargo sugar delivered by the Smith 
Group to Hulsar shall be invoiced f.o.r. refinery on monthly terms to 
C. G. Smith & Co., Ltd., acting as agents for principals. The quantity 
of refined sugax to be invoiced in each month in accordance herewith 
shall be that quantity which is recovered from the ofiu*go sugar de- 
livered by the Smith Group during such month. The use of trade 
brands in respect of such sugar shall be a matter for arrangement 
between Hulsars and the mill supplying cargo sugar. 

(c) Huletts agree to sell to mills which belong to the Smith Group and which 
supply cargo sugar to Hulsar as aforesaid and the said mills agree to 
buy shares at par in Refiners Investment (Pty.), Ltd., to an extent 
sufficient to reduce Huletts holding in the said company to 49 * 9 per 
cent of the capital and agree to take all such steps as may be necessary 
to procure for a nominee of such Group a seat upon the Board of Hulsar. 
It is hereby recorded that approximately 20,000 shares will be required 
to be taken up from Huletts to reduce their holding as aforesaid. 

{d) Payment for all sugar to be supplied by Doomkop to Hulsar in terms hereof 
shall be made on the 25th of the month following delivery. 

(e) The Smith Group agree to offer to Doomkop within one month after the 
first delivery by Doomkop of sugar to Hulsar the right to take up so 
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many shares at par in the said Redneries Investments (Pty.)» Ltd., 
out of the shares referred to in sub-section (c) hereof as will make the 
ratio of Doomkop’s holding thereof to the Smith Group’s holding as 
seven is to ten. Such offer shall be fiKJcepted or rejected within thirty 
days of the date thereof. 

(/) The NatcJ Estates, Ltd., agrees to the deletion of that portion of clause 9 
of its agency agreement with Hulsar which deals with the supply to it 
of cargo sugar, and agrees to the substitution therefor of the provision 
that Hulsar shall supply to it annually at cost such quantity of raw 
sugar up to 7,000 ton s as it may require for export purposes out of any 
cargo sugar that Hulsar may receive from suppl 3 ring millers other than 
those who were under agreement vrith Hulsar at the date of the agency 
agreement aforesaid, the Zululand Sugar Millers and Planters, Ltd., 
being recognised as a supplying miller in place of the Zululand Sugar 
Milling Co., Ltd. Such substitution shall, notwithstanding the period 
of this agreement, operate for the remaining period of the smd agency 
agreement. 

(f/) Existing agreements between Hulsar and supplying mills are not hereby 
cfcffected. 

61. The existing Export and Crop Disposal Committee Agreements between 
millers are superseded by the provisions of this Agreement. Any mill aggrieved by any 
determination in regard to export quota may appeal to the Central Board whose de- 
cision shall be final. 

62. Millers and growers agree that Industry obligations other than the obliga- 
tion to export any surplus, shall be met by means of a levy or levies Imposed upon 
sugar from time to time by the Coimcil of the South African Sugar Association in 
terms of the powers conferred upon it under the constitution of such Association. 

63. Such levies shall be mewie upon all refiners and millers upon lyid pro rata to 
output, 6ind for the purposes of this clause “ output ” is defined as follows : — 

(а) Output in relation to a refinery shall mean the tonnage of refined sugar of 

its manufacture sold by it, together with the tonnage of other sugar 
acquired and sold by it, under deduction in each case of the tonnage 
sold for any purpose other than consumption in South Africa. 

(б) Output in relation to a Mill shall meem the tonnage of sugar of its own 

manufacture sold by it, under deduction of — 

(♦) the tonnage thereof sold to a refinery ; 

(ii) the tonnage thereof exported to fulfil its export quota ; 

(Hi) the tonnage thereof sold for consumption outside South Africa. 

(o) It is understood that the tonnage sold by one mill to another mill to enable 
the latter to fulfil its export quota is not deducted by the former. 

(d) When one mill purchases sugar to enable it to fiilfil its export quota, and 
exports it, then if that sugar is included in the oatput of any other 
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mill or of a refinery, the purchasing mill shall upon ejcport be entitled 
to a refund from the levying authority of any levy paid or payable 
thereon by such other mill or refinery. 

(e) In this definition of ** output the words “ South Africa ” shall mean and 
include the territories mentioned in clause 55. 

Such levy or levies shall be a debt due to the Council aforesaid and recoverable 
at its instance. 

64. Notwithstanding the provisions of the Agreement in respect of levies imposed 
to meet Industry obligations the following temporary exemptions from such levies 
shall apply, mz * — 

(i) Doomkop shall be exempted from all such levies imtil 30th April, 1938, 
but shall be liable in full thereiafter. 

(it) Entumeni, Shire and Glendale shall be exempted from all such levies 
until 30th April, 1937, but shall be liable in full thereafter. 

65. Notwithstanding anything hereinbefore contained the Umfolozi Co-operative 
Sugar Planters, Ltd., are parties to and bound by this Agreement solely in respect of 
the following ; — 

(a) Their quota of production which is to be 26,000 tons under Schedule “ A ” 

(subject however to the provisions of clause 19), plus 6,000 tons in 
terms of clause 17 of this Agreement. 

(b) The quota of their production for sale in the domestic market, which is 

to be 12,000 tons plus 20 per cent of the quantity produced by them 
in excess of 12,000 tons, subject to the proviso to (c) hereunder. 

(c) The quantity to be exported by them, which is to be 80 per cent of their 

output in excess of 12,000 tons, provided that their quota of export 
shall not exceed that of non -concession mills. 

(d) The sale of sugar to Hulsar in terms of clause 60 of this Agreement, 

(e) Levies in respect of Industry obligations in terms of clauses 16, 64, 62 and 

63 of this Agreement. 

(f) Recognition of the Central Board in so far as its functions are laid down 

by the Sugar Act and not by this Agreement save and in so far as such 
functions relate to the subject matters hereinbefore in this clause set 
out, and provided that the provisions of clause 13 thereof shall not 
apply. 

66. This Agreement does not apply to growers who are members of or supply 
oane to the Umfolozi Co-opeiative Sugar Planters, Ltd., save in so far as their rights 
or obligations may be affected by those provisiops t;}iereof which are binding upon 
the said company. 
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Schedule 

Mill Suoab Quotas 


1 

Peak 

production 


2 

Quota 


Tons Tong 


Huletts, Darnall 

, 




43,032 

• • 

Huletts, Amatikulu 





28,376 

• • 

Huletts, Felixton . 





30,822 

• • 

Delville Estates 

• 

• 

• 

• 

2,091 

•• 






Tons 

Tons 

Huletis Total 





104,320 

110,000 

Zululand S. M. 





29,098 

32,000 

Umfolozi Co-op 





21,028 

26,000 

J.H. Shire .... 





985 

1,260 

Entumeni S. M, Co, 





2,776 

3,000 

Provision for Nkwaloni Planters 





, . 

3,000 

Natal Estates 





66,669 

66,000 

Tongaat .... 





68,762 

68,000 

Central Factory 





17,888 

17,888 

Melville .... 





10,013 

10,000 

New Gueldorland . 





9,270 

9,300 

Prospecton • . . . 





3,439 

3,600 

Doomkop .... 





9,150 

10,000 

Glendale .... 





700 

1,660 

Gledhow 1 

Chakas Kraal > ‘ ‘ 





35,929 

39,000 

Illovo ..... 





17,861 

20,000 

Crookes Bros. 





14,944 

‘‘16,600 

Reynolds Bros. Sezela Esperanza 





61,638 

64,000 

Umzimkulu .... 


- 



7,066 

7,600 






460,505 

476,488 

Zululand (including Darnall) . 


. 



168,206 

174,260 

Natal ..... 

• 

• 

• 


292,299 

302,238 






460,606 

476,488 


Note. — In terms of the minute of the Main Committee of the Plenary Conference! 
dated 11th March, 1936, the quota of Gledhow Mill, for purposes of cane quotas, has 
been fixed by agreement between the partis concerned at 22,300 tons, and the quota 
of Chakas Kraal Mill at 16,700 ton|i. 

Cane from the Chakas Kraal area hitherto crushed at Gledhow will participate 
in the Gledhow quota. 
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Schedule “ B ** 
Mabqinal Formula 


1. The marginal formula is : 


TBase price 
< 96® cargo — 

sugar. 

100 06 
— X — X 100 
76 100 


Railage 


X 64* 3316 


Value of 1 ton sucrose. 


Value of 1 ton sucrose (ascertained as above) X 


sucrose 
content 
of cane 


== Value of cane 


of any sucrose. 

Example , — If the base price of sugar = £10 19s. and railage = 12/9, the value of 
cane of 13 per cent sucrose is 13/7*9. 

Division of Proceeds , — The value of cane, to be determined by the division of the 
free-at-mill value of 96° cargo sugar in the proportion of 64* 331 5 per cent to cane and 
36 • 6686 per cent to sugar. 

Note. — These figures represent the proportion of recoverable sugar calculated 
according to the formula upon which they are based — in practice, mills producing 
cargo sugar of a higher polarisation than 96° or mills attaining a higher over-all 
recovery than 76 per cent, will require to devote a correspondingly smaller propor- 
tion of the proceeds to the purchase of cane. 

The following are the agreed data upon which these proportions were calculated : — 


£ s, d, 

(а) Cost of milling one ton cargo sugar . . . 3 14 0 

(б) Cost of production one ton cane . . . . 0 14 0 

(c) Sucrose per cent cane ...... 13*25 per cent. 

(d) Over-all recovery ....... 76 per cent. 

(e) Polarisation of sugar ...... 96° 

And the following calculations illustrate how the proportions were arrived at : — 
A. Tons of Cane to 1 Ton of Cargo Sv^ar — 

100 100 96 

X X =9*6333 

13*26 76 100 


B. Cost of Production of a ton of 96° Cargo Sugar 

Cost of cane 9*5333 X 14s. . • . . 

Cost of manufacture . . ♦ ® . 


£ 

=6*67331 

.3*70000 


10*37331 
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0 . Proportion of Cane Oo$t to Manufacturing Coat — 

£ 

6- 67331 « 64-3316 percent. 

3-70000= 36-6685 


10-37331 = 100-0000 


Value of Uba Cane . — ^For illuatrative purposes the value of Uba cane according 
to the marginal formula at sugar prices from £9 to £13 per ton, plus payments from 
Equalisation Fund is shown in the attached schedule. This table is calculated on the 
free-at-mill value of sugar after deduction of railage taken at 12^. 9d. per ton, assumed 
to be the average for the industry. It will be understood that the cane payments by 
each mill will vary with their railage on sugar. 

2. The base price of 96® cargo sugar shall be the average price per ton of 2,000 lb. 
of the following : — 

(1) Cargo sugar of 96® pol. sold for export. 

(2) Cargo sugar of 96® pol. sold for local refining. 

(3) The grade of sugar prescribed in terms of section six {!) {f) of the Sugar Act, 

1936. 

Provided that in ascertaining the total proceeds realised and the total tonnage sold 
for export and local refining as well as the total proceeds realised and total tonnage 
sold of the grade of sugar prescribed in terms of section mi: (1 ) (/) of the Sugar Act as 
aforesaid, there shall be excluded the proceeds and tonnages of the mills to which 
special concessions as to export are granted under clause 68 of the Agreement, and 
provided further that there shall be excluded the proceeds and tonnages of such 
of the bills to which preferential domestic quotas are granted under clause 69 of 
the Agreement, as shall during the year aforesaid have received any benefit, 
preference or adjustment in terms of the said clause. 

In calculating such average price the following conditions shall apply, namely : — 

(а) (i) All sugar sold for local consumption (other than that excluded as afore- 

said and the special grade of sugar required in terms of the Sug^ Act), 
whether to the refinery or elsewhere, shall be regarded as cargo sugar 
of 96® pol. sold for local refining at the local refining price. 

(ii) The local refining price shall be the average price per ton at Hulsar Re- 
finery of Hulsar First Refined sugeu* for local consumption sold in the 
seasonal year 1st May to 30th April after deduction of excise, the levies 
referred to in paragraph 62 of th^ Agreement, and £4 per ton refining 
margin. First refined sugar shall pean Hulsar No. 1 and “ B ” refined 
sugars and shall not include castor* icing or tablet sugars. Such average 
price shall be ascertained by dividing the total proceeds realised at the 
refinery by the total tonnage so sold. The extra cost of packings other 
than the standard packets shall not be a charge against the price 

referred to above. 

(б) (i) The export price shall be the average price per ton of all cargo sugj^ 

exported (basis 96® pol.) which shall be ascertained by dividing the imd 
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proceeds realised f.a.s. (upon the basis aforesaid) by the total tonnage 
delivered f.a.s. 

{%%) The price of the grade of sugar prescribed in terms of section ^ (1 ) (/) of the 
Sugar Act, 1936, shall be the average price per ton of all such sugar sold 
after deduction of excise, the levies referred to in paragraph 62 of the 
Agreement, and such amount as represents its value above that of sugar 
of 96° polarisation, and after deduction or addition as the case may be 
of an amount representing any additional cost of storage (including 
insurance) and marketing (including financing), but not of manufacture 
nor packing, and any saving in railage that may be occasioned by reason 
of the application of through rates in respect of such sugar. 

Such average price shall be ascertained by dividing the total net pro- 
ceeds realised f.o.r. Durban by the total tonnage sold. 

The excess value of such sugar above that of 96° polarisation shall be 
determined at the rate of 1'376 per cent of the average price for each 
degree by which the degree of polarisation of such sugar exceeds 96°, 
fractions of a degree corrected to the nearest tenth, in proportion. 

In the event of any question or dispute arising under this clause, clause 
13 of the Agreement shall apply. 

(c) In the clause “ the refinery ” shall moan Hulett’s South African Refinery 

at Rossburgh, “ sold for loccd refining ’* shall mean sold to such refinery 
for the purpose of being refined thereat, and “ for local consumption ” 
shall mean for consumption in the territories set out in clause 66 of this 
Agreement. 

(d) In calculating the average price, the practice adopted during the currency 

of the Fahey Conference Agreement shall be followed in respect of any 
matter not herein specifically provided for. 

(c) It is understood and agreed that as the basis 96° polarisation prices realised 
for all export sugars throughout the season are equalised by means of 
0,n Export Equalisation Account so that all exporting mills receive an 
average and not an individual price, the “ proceeds ” above referred to 
as excluded in so far as they relate to such sugars shall be taken to be 
such average. 

(/) Any sugar unsold as at the 30th April of each year shall be purchased by the 
Crop Disposal Committee on and as at that date in order that the total 
output of each season may be regarded as sold during that season and the 
season’s base price of 96° cargo sugar truly determined with the least 
possible delay. 

The purchase price shall be on the basis of the average price realised 
for similar quality of sugar during the seasonal year from Ist May to 30th 
April. 

The committee shall proceed to realise on behalf of the Industry such 
sugars in their discretion to the best advantage. 

3. (a) Railage on sugar means railage per ton paid on sugar between the mill 
at which the grower’s cane was crushed during the 1935/36 season and the point of 
d^veiy. 
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(b) For the purpose of the marginal formula the following shall be deemed to be 
the railage in question, namely : — 

Mill Railage Point of delivery 


8» d. 


Empangeni 
Felixton , 
Amatikulu 
Damall . 

Delville . 

Gledhow 

Chaka’s Kraal . 

Renishaw 

Sezela 

Esperariza 

Tongaat 

Mount Edgecombe 
New Guelderland 
Melville . 
Doornkop 
Central Factory 
Illovo 
Prospecton 
Umzimkulu 
Entumeni 


(c) Notwithstanding the foregoing 


19 

0 

(Refinery and Point). 

19 

0 

Ditto. 

16 

11 

Ditto, 

13 

7 

Ditto. 

18 

6 

Ditto. 

12 

0 

(Maydon Wharf). 

10 

4 

Ditto. 

10 

4 

Ditto. 

12 

0 

Ditto. 

12 

0 

Ditto. 

8 

7 

(Refinery and Point). 

5 

3 

(Point and Maydon Wharf). 

12 

9 

(Refinery and Point). 

11 

11 

(Point and Durban). 

13 

8 

Ditto. 

6 

11 

(Refinery and Point). 

6 

11 

(Maydon Wharf). 

4 

6 

(Refinery and Point). 

15 

2 

(Maydon WHiarf). 

23 

4 

(Point and Durban). 


(i) the railage in respect of Fort Pearson growers supplying the Central Factory 

shall be the Central Factory rate above set out ; 

(ii) the railage in respect of growers supplying cane to Huletts in Zululand 

which is sent out of Zululand by Huletts to Darnell Mill shall be the 
Amatikulu rate above set out. 


4. The base price of sugar shall be estimated by the Council of the Sugar Asso- 
ciation at the commencement of each season and thereafter monthly during the season 
for the purpose of enabling provisional payments to be made to growers in accordance 
with tho provisions of clause 47 of the Agreement, 

It shall be provisionally determined in respect of each season by the said Council 
not later than the 30th of April in each year for season then past, and shall be finally 
determined for such season by the said Council upon the completion of the Export 
Equalisation Accounts hereinbefore referred to. 
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8cheiM$ of Oan$ vaims for Uba Ome of 13 per tmu mtcrom bamA on marginal formula 

after deductim 


FrioeofOsiV 

KnUnal 

FormtOa 






Graded Payomiti 


Free-at^Mill 

plot 

tfiOTjaUsstion 

Flat 

Hate 
of lOrf. 
per ton 

Marginal 

Formula. 

16,000 

14,000 

18,000 

12,000 

11,000 

£ 1 . d . 

9 0 0 

1 

£ 

8-8625 

11/10-9 

11/0-9 

11/0-9 

11/2-2 

11/8-6 

11/4-9 

11/6*2 

9 10 0 

8-8625 

<2/6-8 

11/8-8 

1 

11/8-8 

11/10-2 

11/11-6 

12/0*8 

12/2*2 

10 0 0 

9-8625 

13/2-8 

12/4-8 

12/4-8 

12/6-1 

12/7*4 

12/8-8 

12/10*1 

10 10 0 

0-8625 

13/10-7 

13/0-7 

13/0-7 

18/2-0 

18/8-4 

18/4*7 

18/6-0 

XI 0 0 

10 -8625 

14/6-7 

13/8*7 

13/8-7 

18/10*0 

18/11-8 

14/0-7 

14/2-0 

t 

11 10 0 

10-8625 

16/2-6 

14/4-6 

14/4*6 

14/5*9 

14/7-8 

14/8*6 

14/9-9 

12 0 jO 

11-3626 

15/10-6 

15/0-6 

15/0-6 

16/1-9 

16/8-2 

15/4*5 

16/5*9 

12 10 0 

11-8625 

16/6-6 

15/8-6 

15/8*6 

16/9-8 

15/U*2 

16/0*5 

16/1-8 

18 0 0 

1||I-5625 

17/2*4 

16/4*4 

16/4-4 

16/6*8 

16/7-1 

16/8*4 

16/9-8 
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plus graded payfYhenta from Egualieation Fund, calculated on free-at-miU mlue of sugar 
average railage, i.e., 12b. 9d. 








Sucrose scale Uba Cafie 

Margined Formula plus Equalisation Flat Rate of lOd. per Ton 
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SOHSDtTXJE “C”. 

Cheiosts* Scale 

1. Sampling. — sample of crusher juice representing the maximum possible pro- 
portion of the cane delivered shall be taken for every consignment of cane crushed, as 
specified in paragraph 13. 

2. Analyses of Samples. — The sample of crusher juice shall be tested for pol. as 
specified in paragraph 10. 

3. Calculation of Sucrose per cent Cane. — The sucrose per cent cane for each con- 
sijgnment shall be determined from the pol. of the crusher juice by the application of a 
Java Batio, determined as under. 

4. DiffererUM Java Ratio. — Java Ratios for different varieties of cane shall be as 
follows : — 

Co. 290 cane shall have a Java Ratio 2*0 higher than that for dry Uba cane. 

P. O. J. 2714, 2725, 2727 and 2878 canes shall have a Java Ratio 4*0 higher than 
that for dry Uba cane. 

In the event of any other variety being crushed, the appropriate Java Ratio shfdl 
be decided upon by the Central Board. No addition shall be made to the Java 
Ratio of Co. 281 or any other newly -released variety until such an addition shall 
have been agreed to by the Central Board. 

This clause is to be subject to modification after 30th April, 1937, so as to bring it 
into accordance with the determination of the Central Board provided for in clause 46 
of the Agreement. 

5. Wei Cane. — ^Whenever cane during any period is sufiering from the effects of 
dilution by rain water the testing service chemist and millers’ chemist shall ascertain 
the average sucrose of the previous three consignments and shall add 1 * 0, 2* 0, 3* 0 or 
4*0 to the Java Ratio ofthe consignment so affected so as to bring the surcrose percen- 
tage to about the average so ascertained, bearing in mind the increased weight of the 
consignment. Any objection to the procedure in any particular case to be referred 
to the Central Board. 

6. Condition of Cane^ — ^Whenever the mill chemist or the testing service chemist 
considers that continuously after notice cane is being delivered in such a condition that 
it either detracts from the efficiency of the mill or causes a maldistribution of the 
sucrose between the mill suppliers, he may refer the matter to the Mill Group Bocurd. 

The Mill Group Board may thereupon order the cane to be returned to the sender ; 
the Board shall not, however, impose the forgoing penalty imtil at least one warning 
has been sent to the supplier. 

7. Methods of Calculating Sucrose Boiance.-r-The average of all Java Ratios applied 
during any daily or weekly period as provided in paragraphs 4 and 5, shall be such as 
will indicate a total weight of sucrose in cane equal to the toted weight of sucrose entering 
the factory during the period, as determined by anal 3 rsis of the mixed juice and the 
bagasse. 
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8 . Periodical Adjuaimmls. — ^The period for which the correct Java Ratio shall be 
deterznined (as in 4) shall normally be one week. It may, however, be done more fre- 
quently at any factory by mutual agreement between the factory chemist and the 
technical manager of the Central Board. 

9. Monthly Statements. — The Central Board shall report monthly to the Manufac- 
turing Company and to the S. A. Cane Growers’ Association the total weight of cane 
delivered and the total weight of sucrose for each grower who has delivered cane to the 
mill during the preceding monthly period. 

10. Method of Analysis of Crusher Juice. — ^The method of analysis of crusher juice 
from separate consignments shall be by the use of a Brix Hydrometre and Home’s 
** dry lead ” method of direct polarisation. The Central Bocud should specify methods 
to bemused in special circumstances when the above method may not be applicable. 

11. General Analyses. — ^All other analyses i^elevant to this Agreement shall be done 
in accordance with the official methods of the South African Sugar Technologists* 
Association. 

12. Provisions for Sampling. — Tlie manufacturing company shall supply the follow- 
ing facilities for the sampling of cane ; — 

(o) A suitable device for obtaining a continuous flow of a representative sample 
of crusher juice throughout the period of sampling of each and every 
consignment of cane. 

(6) Some automatic device for signalling the arrival of the beginning and end of 
the sampled portion of every consignment of cane at the crusher rolls. 

(o) A bell or other signal to afford communication between the carrier and the 
testing service laboratory. 

13. Specification of Crusher Juice Samples. — The manufacturing company shall 
provide the necessary facilities to obtain the following samples of consignments : — 

Consignments of 16 tons and over ..... 80 per cent. 

Consignments between 10 tons and 16 tons .... 60 per cent. 

Every attempt should be made to sample consignments under 10 tons, but where 
that cannot be done, or when the above samples of larger consignments cannot be 
obtained, then the analysis of the last previous, or failing that the next following, 
sample of cone of a similar type crushed under similar conditions shall apply. 

14. Weighing of Cane Juice and TTo^er.*— The manufacturing company shall provide 
the following facilities for the determination of total sucrose in cane : — 

(a) Weighing scales for juice and scales or meters for water of a type approved 

by the Government Assize Department. 

(b) Automatic devices which record the filling and emptying of each scale tank 

(such as the “ Bristol ” Recorder or the like). 

(c) Sequence-numbered tickets to be used in connection with all weighbridges 

and juice and water scales. These tickets are to be used but once and 
to be avedlable at any time to the testing service chemist. 

(d) All juice and water scales should be provided with automatic counters 

recording the number of tanks weighed. 

(s) Only weighed or metered water to be allowed to enter mixed juice. 
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16. Steam Injector Pumpe . — Steam injectors shall not be used for pumping un- 
weighed juice, unless agreed to by the Central Board, who should in such cases specify 
the necessary correction to be apphed. 

16. Amendmenta and Additions . — Any amendments or additions to the provisions 
of paragraphs 4, 10, 12 and 14 are to be determined by the Central Board, duly advised 
by a Technical Advisory Committee. 

17. Availability of Records, —The testing service chemist and the millers’ chemist 
will render accessible to each other all books and records which are in any way relevant 
to the testing of cane and the distribution of cane value. 


SCHEDUnB “ D ” 

The Equalisatiok Fund 

1 . There shall be established under the administration of the Soutli African Cane 
Growers’ Association a fund to be called the “ Equalisation Fund ” for the purpose of 
enabling payments to be made t(j European Growers in pursuance of the provision of 
clause 40 (h) of the Agreement. 

2. {a) The undermentioned mills agree to contribute to the said Fund in each 


milling season the amounts specified hereunder, viz, : — 

£ 

Erapangeni Nil 

Felixton . , . Nil 

Delville . . Nil 

Araalikulu Nil 

Damall ...... ... 2,000 

Gledhow and Chaka’s Kraal ....... 6,500 

Illovo 3,000 

Crookes Bros. ........ 2.000 

Reynolds Bros. ....... 10,600 

Umzimkulu ......... 500 

New Guelderland ....... 600 

Tongaat ... .... 11,000 

Central Factory 2,b00 

Natal Estates ... .... 12,000 

Prospecton ... 600 

Melville ... .... 600 


£61,000 

and Huletts agree, in addition, to contribute a farther sum up to £600 to enable 
payment to be made from the Fund to Felixton Mill of the additional amount paid by 
it to growers in consequence of the use in the marginal formula in respect of cane 
supplied to it of 19a. railage instead of actual railage. 

(6) Millers — other than the Export concession Millers spocjitied in clause 68 of the 
Agreement — agree to pay to the Equalisation Fund a" levy of 1 Jd. per ton upon all cane 
crushed by them which is supplied by European growers or owned by such millers, and 
^ additional levy of l|d. per ton upon all came crushed by such millers and owned by 
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them. Cane owned by such millers includes cane owned by subsidiary companies in 
which such millers owned more than 62^ per cent of the capital on the 23rd Marche 
1936. 

3. (a) Payment of miller’s contributions as set out in clause 2 (a) hereof shall be 
made to the South African Cane Growers’ Association in seven equal monthly instal- 
ments payable on 20th June and thereafter on the 20th day of each of the next succeed- 
ing six months. 

(6) Payment by millers of the levies €kS set out in clause 2 (6) hereof shall be made 
to the South African Cane Growers’ Association on the 20th day of each month in respect 
of cane crushed during the preceding month. 

(c) Contributions and levies as aforesaid shall be deemed to be debts due by millers 
to the said Association, and shall be recoverable at the suit of the said Association. 

4. The South African Cane Growers’ Association shall receive the contributions 
and levies as aforesaid and shall bank the seune in a special banking £MM3ount to be 
designated the Equalisation Fund Account ”, and shall pay therefrom : — 

(а) Payments to European growers other than those supplying the Export 

Concession Mills specified in clause 58 of the Agreement in each session 
in respect of the price of cane supplied by them to millers in accordance 
with the following formula, viz . : — 

X lOd. per ton of cane, 

where Y represents the tone of cane supplied by a grower during such 
season. For the purpose of this clause “ tons of cane supplied by a 
grower ” shall be defined by the Central Board. 

(б) To Felixion Mill the eidditional amount paid by it to growers in any season 

in consequence of the use in the marginal formula in respect of cane 
supplied to it of 19s. railage instead of actual railage. 

6. (a) Payment to European growers under the provisions of clause 4 (a) hereof 
shall be made by the said Association in respect of cane supplied during any month as 
to 90 per cent calculated on the basis of estimates supplied during the season, within 
35 days of the lewt day of the month in which the cane is delivered, and as to the balance 
on 30th April in each year. 

(6) Payment to Felixton Mill under the provisions of clause 4 (6) hereof shall be 
made by the said Association on 30th April in each year in respect of the crop year then 
ending. 

6. Should the application during a season of the formula set out in clause 4(a) 
hereof result in a shortfall or surplus in the Equalisation Fund, such shortfall or surplus 
shall be e^djusted in that season by decreasing or increasing the factor of lOd. in the 
formula. 

7. The expenses of administering the Fund shall be borne by the Fund. 

Supplement relating to non-European EqudHaation, 

8. Any non-European Board established pursuant to clause 24 of the Agrveem6nt 
may, provided it shall first have obtained the approval and consent thereto of the 
Centra] Board, create a fund for the assistemce of small non-European suppliers 
of the mill by means of a levy of IJd. per ton on cane supplied to the mill by 
non-European suppliers which levy shall be deducted from the price payable for such 
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con^ by the miller. If any such fund is so created the miller shall contribute to 
it an equivalent amount of 1^. per ton on non-European cane. Such fund shall 
be distributed by the miller among small non-European suppliers of the will as the 
Poard shall determine. 


Schedule “ E 

Constitution of the South African Sugar Association. 

1. Name and RegUtrered Office, — {a) Name, — The name of the Association shall be 
the South African Sugar Association 

. (6) Registered Office. — The registered office of the Association shall be situated in 

Durban. 

2. Membership and Representation.- — (a) Me^nbership.— The members of the 
Association shall be the Natal Sugar Millers’ Association and the South African Cane 
Growers’ Association. They are hereinafter referred to as the Millers’ Section and 
Growers’ Section respectively. 

{b) Representation. — Each Section shall be represented in the Association by 
18 delegates appointed by it. In addition Hulett’s South African Refineries, Ltd., 
shall have on© representative, who shall, however, not be entitled to a vote at meet- 
ings of the Association. 

3. Objects — The objects for which the Association is established are : — 

(n) To promote, foster and regulate the production of sugar cane and the manu- 
facture of cane sugar ; 

(b) To represent the views of the cane sugar industry to Parliament, Govermnent 

and to the Public bodies and officials in the Union of South Africa, and 
elsewhere, as may be necessary. 

No member shall approach or make representations to the Union Govern- 
ment or any Government Department or Parliament on any matter 
affecting, or of general interest to, the Sugar Industry without first 
giving the Association ten days’ written notice of its intention so to do. 

(c) To promote reciprocal and/or preferential arrangements as to duties and 

tariffs, with the object of fostering, stimulating and regulating the pro- 
motion of cane sugar in Soufh Africa. 

(d) To collect and circulate statistics and other information on all matters of 

interest to the Sugar Industry. 

(e) To take steps for the improvement of the technical knowledge of persons 

engaged in the Sugar Industry. 

{/) To deal with questions relating to labour. 

(g) To take such steps as may be considered desirable to increase the consump- 
tion of South African cane sugar, and to ensure that it will reach the con- 
sumer through the most direct and ecoii mical chamiel. 

(A) To provide machinery for examining and adjusting major grievances amongst 
sections of the Industry. 

w 
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(t) To establish an experiment station or experiment stations from time to time* 
and for that purpose to raise such loans with or without security for such 
amounts, and at such rates of interest and subject to such terms as to re- 
pa 3 nnent of principal as may from time to time be necessary. To ac- 
quire, deal with, and dispose of property both movable and immovable. 
To maintain out of revenue any station or stations so established. 

(j) To exercise all such powers as are hereinafter conferred upon the Council of 

the Association or any committee thereof. 

(k) To do all such things as are in the opinion of the Association necessary, 

proper, or advisable, for the advancement generally of the Industry, 
or which are incidental or conducive to the attainment of all or any of tho 
above objects. 

4. Pinance. — (a) The funds of the Association shall be banked in the name of the 
** South African Sugar Association ** at such bank as the Council may direct. Every 
sum above 10s. paid on behalf of the Association shall be paid by cheque signed by any 
one member of the executive committee and countersigned by the Secretary. 

(6) Auditors shall be elected at the ordinaiy meeting in each year and their remu- 
ne^ration shall be fixed at such meeting for the past year’s audit. Auditors shall be 
eligible for re-election, but no delegate shall be eligible as an auditor. The auditors 
shall have the right of access at all times to the books and vouchors of tho Association 
and shall be entitled to require from the Council and officers of the Association such 
information and explanation as may be necessary for the performance of their duties 
as auditors. 

6. Administration,— (a) An honorary president and honorary vice-president may 
be elected annually. They need not be delegates nor members of either section. 

(h) The affairs of the Association shall be administered by a Council consisting of a 
chairman and fourteen councillors elected annually, of whom seven shall be elected by 
the delegates of the millers’ section from among their number and seven shall be elected 
by the planters’ delegates from among their number. A member of the Coimcil may 
appoint an alternate with the approval and at the discretion of the Council. Any 
member faihng by himself or his alternate to attend three consecutive meetings without 
leave of absence from the Council shall vacate office. Casual vacancies shall be 
filled by the section which appointed the retired councillor. 

(c) The officers of the Association shall consist of a chairman, vice-chairman and 
secretary. The chairman shall be elected by the Association for such period and on such 
terms as remuneration and otherwise as the Association may deem fit. 

The vice-chairman shall be elected annually from amongst the coimcillors. 

The secretary shall be appointed in the manner hereinafter provided. 

(d) Meetings of the Council shall be held as occasion may require, but at least once 
a quarter. At meetings of the Council six members personally present shall form a 
quorum provided that they include at least two representatives of each section. If 
within half an hour from the time appointed for the meeting a quorum is not present, 
the meeting shall stand adjourned to the same day in the next we^ at the same time and 
place, or, if that day be a public holiday, to the next succeeding day other than a 
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public holiday ; and if at such adjourned meeting a quorum is not present within a quar- 
ter of an hour from the time appointed for the meeting the members present shall be a 
quorum. 

(s) The Council shall elect an executive committ>ee from its own number, oonsisi- 
ing of such number as the Council may decide, and shall also elect such standing com- 
mittees as may be necessary. The Council shall from time to time determine the duties 
of the executive committee and the standing committees, and may make rules for their 
guidance. Committees shall without undue delay report to the Council. - All com- 
mittees shall be subject to the directions and under the control, of the Council. Save 
as provided in sub -section (/) hereto or unless otherwise agreed, both the Growers’ 
Association and the Millers’ Association shall be equally represented upon every com- 
mittee. 

(/) The Council shall appoint a Committee to be known as the Crop Disposal Com- 
mittee, the members of which shall retire annually on 30th April in each year, but shall 
be eligible for reappointment. Until their successors have been appointed they shall 
continue to act. Such committee shall consist of not less than ten nor mere than 
thirteen members, of whom not fewer than seven nor more than nine shall be millers 
and not fewer than three nor more than four shall be growers. The Crop Disposal 
Committee shall have and exercise such powers and functions as the Council of the South 
African Sugar Association may confer upon it from time to time, and shall also have 
power to appoint, fix the duties and terms of appointment of, remove or suspend at 
its discretion secretaries, auditors and employees required for the business of the 
committee. 

(g) The secretary to the Association shall be appointed on such terms and condi- 
tions as the Council may approve. 

6. Meetings . — (a) All meetings of the Association and of the Coimcil shall be pre- 
sided over by the chairman of the Association and in his absence by the vice-chairman, 
whom failing by a chairman elected by the meeting. 

(6) A general meeting shall be held once in every yoeu* within two montlis after 
the close of the financial year at such time €md place as may be fixed by the Council. 
The business of this meeting shall be to consider the report by the Council on the year’s 
working of the Asseciation and the duly audited balance-sheet and statement of revenue 
axid expenditure for the pewt yecu:, to appoint auditors and fix their remuneration for 
the past audit, and to do such other business as it is competent to wansact at an 
annual general meeting. The meeting may also transact any special business. 

(o) The above meetings shall be called ordinary meetings ; all other meetings shall 
be called special meetings. 

(d) The Coxmcil may call a special meeting whenever they deem fit, and the chair- 
man shall call a special meeting whenever requested by either section so to do. Parti- 
culars of the special business to be transacted at an ordincuy meeting, and of the business 
to be transacted at a special meeting, shall be given in the notice calling the meeting. 
Not less than seven days nor more than twenty-one days’ notice shall be given to all 
members of every general meeting, provided that the chairman may convene a special 
peeking on less than seven notice ^e ease of an emergency^ 

W 2 
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(e) Twenty delegatee p^onally present shall form a quorum for all general meet- 
ings. If within half an hour from the time appointed for the meeting a quorum is not 
present, the meeting shall stand adjourned to the same day in the next week at the 
same time and place, or, if that day be a public holiday, to the next succeeding day 
other than a public holiday, and if at such adjourned meeting a quorum is not present 
within half an hour from the time appointed for the meeting, the members present 
shall form a quorum. 

(/) Any member of eit her section may attend general or Council meetings by consent 
of the meeting. 

7. Voting, — (a) At general meetings eaeh delegate shall be entitled to one vote. 
All questions arising at any general meeting shall be determined by a majority represeht 
ing two 'thirds of the votes of the delegates present at the meeting, provided that such 
majority includes votes from both sections. The standing chairman shall not exercise 
a vote at any meeting. This shall not apply, however, to any delegate who may be 
appointed to take the chair at any meeting in the absence of the standing chairman. 

(6) At all meetings of the Council all questions arising shall be determined by a 
majority of votes provided such majority includes votes of councillors appointed by 
both sections. The standing chairman shall not exercise a vote at any meeting. This 
shall not apply, however, to any delegate who may be appointed to take the chair at 
any meeting in the absence of the standing chairman. 

(c) The proviso to sub-sections (a) and (6) of this clause shall not apply if the meet - 
ing be one which has stood adjourned for lack of a quorum. At such adjourned meet- 
ings questions shall be determined by the required majority of votes of these present 
whether the majority includes votes from both sections or not. 

8. Powers of Coimcil, — ^Without prejudice to the general power conferred upon the 
Council by clause 6(6) hereof it shall have and exercise the following powers and func- 
tions, namely : — 

(а) To control and regulate season by season the disposal of the total output of 

sugar produced year by year by millers, whether sold in South Africa 
or overseas, and to determine the quantity of sugar to be exported each 
year, and each mill’s quota of that quantity in accordance with the 
provisions of any agreement in that behalf existing from time to time. 

(б) To determine the base price of sugar in respect of each season at the end 

thereof, and to estimate such price at the ooramencemont of each season 
and thereafter monthly during the season for the purpose of enabling 
payments to be made to growers in accordance with the provisions of 
any agreement in that behalf existing from time to time. 

(c) To incur such expenditure as it may think necessary or desirable in the 

interests of the Industry in regulating and controlling the disposal of the 
said sugar, and in carrying out all the powers granted to it hereunder, 

(d) To make levies upon output of sugar for the purpose of meeting Industry 

obligations, it being understood that the terms ** output ” and Industry 
ofeligatiott^ shaU hav^ the ^wsign^ to them in any agreement 
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arrived at between the Natal S\igar Millers’ Asscciation and the S. A. Cane 
Growers* Association which is binding upon all refiners, millers and 
growers in the Union. 

(«) To consider and decide on the persons or classes of persons or trades to whom 
rebates shall be made to meet the competition of imported sugars or 
otherwise and to fix the amount or amounts of such rebates. 

(/) To decide on the policy to be followed from time to time in connection with 
the sale of sugar in South Africa and abroad. 

(g) To originate, carry on, direct and control propaganda in comiection with the 

sale of sugar in South Africa and abroad. 

(h) To open a banking account or accounts in the name of the Association, to 

detmnine who shall operate thereon, and if necessary, or desirable in the 
discretion to obtain advances from such bank or banks to finance the oper- 
ations of the Council and give such security or securitias as may be required 
by the banks in connection therewith. 

(i) To purchase, sell and deal in sugar and its allied products. 

f^) To institute, conduct or defend, settle or abandon any legal proceedings and 
to compromise or submit to arbitration any claims by or against the Asso- 
ciation or the Council. 

{k) To do all such things aa may be incidental to the proper carrying out of the 
foregoing powers and of the functions hereby entrusted to it. 

(l) To delegate all or any of the powers conferred upon it by clause 5(6) and this 

clause, to any committee referred to in clause 5 ; any decision or act duly 
arrived at or performed pursuant to any such delegation being deemed 
to be the decision or act of the Council itself. 

(m) The Council shall exercise its powers under the control of the Association 

in general meeting, but no decision of such general meeting shall affect 
or invalidate any prior decision or Act of the Council. ^ 

9. The Crop Disposal Committee may meet weekly but shall meet at least once in 
each month for the transaction of its general business. It shall have power to appoint 
an executive of not less than three members, one of whom shall be a grc.wer, which 
shall have and be entitled to exercise all the powers of the full comihittee, subject 
always to the control of that committee. The first Executive Committee shall be : — 

A. W. Dickens, W. E. R. Edwards and a grower. 

The Committee may also appoint sub -committees with such powers as it may 
delegate to them. 

With a committee of nine or ten members, six members, with a committee of 
eleven members, eight members, and with a committee of twelve members, nine mem- 
beiB, lEdiall respectively constitute a quorum of the committee, and two membem 
shall constitute a quorum of the executive. Any member failing by himself or his 
alternate to attend three consecutive meetings without leave of absence from the com- 
mittee oanoeroed shell veoate office. Thp vacancy so caused and all casual vacancies 
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shall be filled by the oommittee. A member of the committee may appoint an alter* 
nate with the approval, and at the discretion of, the oommittee. All decisionfi of the 
committee or its executive shall be valid if passed by a majority of its members. 

In the absence of any resolution by the oommittee to the contrary, all documents 
to be signed on behalf of the oommittee shall be sufficiently signed if signed by two 
members and the secretary. 

Eewh member of the oommittee or executive shall be entitled to receive such 
remuneration as the Council may from time to time decide. 

10. Third Parties . — In the event of the Association, Council, or Crop Disposal Com- 
mittee refusing or neglecting to make any levy which is required for the purpose of meet- 
ing any obligation or liability duly incurred by them to any third party, such peurty 
shall be entitled to make application to the court to compel the making of such levy to 
such extent as may be required in accordance with the powers conferred in this consti- 
tution, failing which for an order authorising and directing that such levy shall be made 
by some person or persons duly appointed thereto and in that behalf by the court, and 
to that extent the levy provisions of this constitution shall be deemed to be an agree- 
ment between the Association and the members thereof for the benefit of such third 
party, of which such third party may avail himself by making such application as 
hereinbefore provided. The deletion or alteration of this clause shall not affect any 
such third party in respect of any liability or obligation incurred prior thereto. 

11. Indemnity . — Every member of the Council or of any committee appointed by 
it (and every official of the Association) is hereby indemnified and held harmless by the 
Association against any personal liability incurred by him arising out of or in connection 
with the due oxerci&e or performance by the Council or by any such committee of 
any of the powers and functions which are or may be conferred upon it by or pursuant 
to these presents. Any liability imposed upon the Association by this clause may be 
met by means of a levy made under clause 8 and shall for that purpose be deemed to be 
an Industry obligation. 

12. Alteration of Constitution . — No alteration of, or addition to, any clause of this 
constitution shall be made unless decided upon by a vote of a general meeting after 
30 days’ notice of the proposed alteration or addition has been given in writing. 



^arional ^otes. Appointments and Transfers, Meetings and 

Conferences, etc. 


The. Imperial Council of Agricultural Research 

Sib Bbyob Bitbt, Kt., C.I.E., M.B.E., T.A.S., Agricultural Expert, on return 
from leave, resumed charge of his duties as Offg. Vice-Chairman, Imperial Council 
of Agricultural Research, with eflFect from the lltli December 193(5, relieving 
Mb. N. C. Mehta, I.C.S. 

A. 

Mr. N. C. Mehta, I.C.S., and Mr. Bazlui. Kabim, reverted to their substan- 
tive appointments of St'cretary, Imperial Council of Aericidtural Research and 
Superintendent, Imperial Council of Agricultural Research Department, respective- 
ly, with effect from the 11th December 1936. 

Sib John Russell, O.B.E., D.Sc., P.R.S., Director, Rothamsted Experi- 
mental Station, Harpenden, Herts, England, has been appointed Expert Scientific 
Adviser (Crops and Soils) under the Imperial Council of Agricultural Research, 
with eflFect from the 4th November 1936. 


Dr. N. C. Wright, M.A., Ph.D., Director, Hannali Dairy Research'' Insti- 
tute, Ayrshire, Scotland, has been appointed Expert Scientific Adviser (Dairying), 
with eflFect from the 4th November 1936. 


Under Rule I (39) of the Rules and Regulations of the Imperial Council of 
Agricultural Research the Government of India have nominated Mb. C. G. Tbevob, 
C.I.E., I.E.S., Inspector-General of Forests, to be the representative of the Forest 
Research Institute, Dehra Dun, on the Imperial Council of Agricultural Research, 
with effect from the 6th November 1936, vice Mb. F. Canning, C.I.E., resigned. 
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The Imperial Institvie of Sugar Technology 

The following appointments have been made in the Imperial Institute of 
Sugar Technology, Cawnpore, with effect from the date shown against each : — 


Name 


Designation Date of appointment 


1. Mb. C. W. P. Van Der Meydbn Prof, of Sugar Techno- 

logy. 

2. Mb. D. Cr. Walawalkar, Assistant Prof, of Sugar 

B.Ag., M.Sc, Chemistry. 

3. Mb. D. K. Brahma, B.Se. . Assistant Prof, of Sugar 

Engineering. 


4. Mr. K. C. Joshi . 


6. Dr. a. N. Rao, M.Sc. (Cal.), 
D.Sc. (Berlin). A.T.C. 

6. Mr. a. R. Khan . 

7. Mr. H. S. Chaturvedi, B.Sc., 

M.S. (L.A.). 

8. Dr. H. D. Sen, M.Sc., Ph.D. 

(London), D.I.C. 

9. Dr. P. V. SXJKHATME, Pll.C, 


Assistant Prof, of Sugar 
Technology (Officiat - 
iog). 

Physical Chemist , 

Assistant Sugar Teclmo- 
logist. 

First Assistant to Sugar 
Technologist. 

Bio-Chemist 

Statistician 


Ist October 1936. 
13th October 1936, 
1st October 1936. 

16th November 1936. 


lat October 1936. 
Ditto. 
Ditto. 
Ditto. 
Ditto, 


The Indian Central Cotton Committee 

The Governor- General in Council has been pleased to appoint Rai Sahib 
K. I. Thadani, Officiating Chief Agricultural Officer in Sind, to be a member of 
the Indian Central Cotton Committee, vice Mb. W. J. Jenkins, resigned. 


In consequence of the vacancy caused by the resignation of Mb. A. P, Dablow, 
the Karachi Chamber of Commerce have nominated Mb. Q. C. R. ComsHlBOE, 
to be a member of the Indian Central Cotton Committee. 


A 

The Indian Lac Cess Committee 

The Governor-General in Council has been pleased to appoint Sot Bbyob 
Bttbt, Kt., C.I.E., -B.Sc.. I.A.S-. Offg. Vice-Chairman of the Imperial 



tEBSONAL NOtES, Aj?POiNTMBNT8 AND fRANSFEBS, ETC 

Counoil of Agricultural Roseftroh to be the Presideiit of the ludiati Lm Ceas Com- 
mittee aaid to be the Chairman of its Governing Body and Advisory Board, with 
eiBFeot from the 11th December 1936, vice Mb. N. C. MimrA, I.C.S., rerigned. 


The Governor-General in Council has been pleased to appoint Mb. C. G. 
Trevob, C.I.E., I.F.S., Inspector-General of Forests, as a member of the Advisory 
Board of the Indian Lac Cess Committee vice Mb. F. Canning, C.I.E., resigned. 


The Indian Central Jute. CmnmiUee 

Mr. A. P. Cliff, B.A. (Cantab.), Dip. in Agri. (Cantab ), I.A.S., has been 
appointed as Secretary, Indian Central Jute Committee, with effect from the 
3rd December 1936. 


The following persons hav(5 been nominate<l as members of the Indian Central 
Jute Committee : — 

1. Vice-Chairman, Imperial Council of Agricultural Research 

{ex-officio President). 

2. Agricultural Expert to the Imperial Council of Agricultural 

Reseaboh (ex-officio Member), 

3. Sib Abdul Halim Ghuznavi, Kt.,M.L.A. (nominated by the Govern- 

or-Goneral in Council). 

4. Mr. Padampat Singhania (nominate by the Governor-General in 

Council). 

5. Mr. N, Bbodib, M.So., F.C.S., A.I.C. (nominated by the Governor- 

General in Council). 

6. Director of Agriculture, Bengal (representative of the Agricutural 

Department of the Government of Bengal, nominkted by that 
Government). 

7. Mr. D. R. Sethi, I.A.S. (representative of the Agricultural Depart- 

ment of the Government of Bihar, nominated by that Government). 

8. Registrar of Co-opbrattvb Societies, Bengal (representative of the 

Co-operative movement in Bengal, nominated by the Government 
of Bengal). 

Eight persona represerUing trade interests, viz. — 

9. Mr. H. H. Burn of Messrs. McLeod & Co, (member elected by the 

Indian Jute Mills Association). 


X 
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10. Mb. P. 8. MaoDobau) of Messrs. Thomas Duff & Co. (member 

elected by the Indian Jute Mills Association). 

11. Mb. H. a. LtTKB of Messrs. Haworth ft Co. (member elected by the 

Bengal Chamber of Commerce). 

12. Mb. N R. Sabkab of the Hindustan Co-operative Insurance Society, 

Limited (member elected by the Bengal National Chamber of 
Commerce). 

13. Mb. Shbo Kissbn Bhattbb (member elected by the Indian Chamber 

of Commerce). 

14. Mb. Adahjbx Dawood of Messrs. Adamjee Hajeo Dawood ft Co. 

(member elected by the Muslim Chamber of Commerce). 

15. Mb. Mahadbo Latj. Agabwala (representative of the Jute trade, 

nominated by the Government of Bihar). 

16. Me. Laut Mohan Dutta (representative nominated by the Govern- 

ment of Assam). 

Eight persons representing agricnitural interests, viz. — 

17. CoHHissiONBB OF THB CHITTAGONG DIVISION (nominated by the 

Government of Bengal). 

18. Mahabaja Skis Chandba Nandy of Kassimbazab (nominated by the 

Bengal Government). 

19. Tamizuddin Khan, M.L.C. (nominated by the Government of Bengal). 

20. Mb. Bajibxtddin Tabafdab, M.L.C. (nominated by the Government 

of Bengal). 

21. De. Nabesh Chandba Sen Gupta, M.L.C. (nominated by the 

Government of Bengal). 

22. Mb. Pbiya Nath Sen (nominated by the Government of Bengal). 

23. Diebctob or Ageioultdee, Assam (representative of JuteGroweis, 

nominated by the Government of Assam). 

24. Me. Baghubans Peashad Singh of Kubsbla (representative of Jute 

Growers, nominated by the Government of Bihar). 


Madras 

Mb. D. 6 . Munbo, B.So., Deputy Director of Agriculture and Officiating 
Principal, Agricultural College, Coimbatore, has been granted leave for six months 
and 28 days with effect &om the 4th January 1937. 
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Consequent on the return of Mb. T. J. Httbley, M.R.C.V.S., D.V.S.M., Prin- 
cipal, Madras Veterinary College, fron) leave, the following postings of officers in 
the Madras Veterinary Service have been made : — 

1. Mb. K. Kailasam Ayyae, G.B.V.C., Acting Principal, Madras Veteri- 

nary College, on relief by Mb. Hublby, to be Supmntendent, 
Senim Institute. Madras. 

2. Mb. C. S. Mttbti, G.B.V.C., Acting Superintendent, Serum Institute, on 

relief to be District Veterinary Officer, Bajahmundry. 

3. Me. L. Kumaeaswami Panttjlu, District Veterinary Officer, Rajah- 

mundry, to be District Veterinary Officer, Vizagapatam. 

4. Me. M. Ponnayya, District Veterinary Officer, Vizagapatam, to be 

District Veterinary Officer, Trichinopoly. 

6. Mb. R. Swamikathan, District Veterinary Officer, Trichinopoly, to be 
District Veterinary Officer, Bellary ; and 
6. Mr. K. Seshagiri Rao, G.M.V.C., District Veterinary Officer, Bellary, 
to be District Veterinary Officer, Madanapalle. 


Bombay 

Mr. G. P. Pathak has been confirmed in the post of Cotton Superintendent, 
Surat, with effect from 26th July 1936, vice Mr. C. S. Patel, retired. 


Me. G. P. Patil, Acting Division Superintendent of Agriculture, Deccan 
Canals, has been appointed to officiate as Deputy Director of Agriculture, Gujarat, 
vice Mr. B. S. Patel, N.D.D., N.D.A., C.D.A.D., proceeded on leave. 


Mr. G. P. Pathak, Cotton Superintendent, Surat, held charge of the post 
of Deputy Director of Agriculture, Gujarat, in addition to his own duties, from 
the date from which he took it over from Mr. B. S. Patel till relieved by 
Me. G. P. Patil. 


Consequent on the reversion of Rao Bahadur V. A. Tahhahe, M.Ag,, M.Sc., 
from Sind the following appointments have been made : — 

1. Rao Bahadur V. A. Tamhahe, M.Ag., M.Sc., to be Chief Investigator, 

Dry -farming Research Scheme, and 

2. Mb. N. V. Kanitkae to be Assistant Investigator, Dry-farming 

Research Scheme* 
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Mu. y. N. Mabathb, Deputy Director of Veterinary Services, Bombay Pre- 
sidency, has been granted leave for three months and fifteen days with effect 
fipom the 4tb January 1937. 


Mb. V. N. KtJXiKABNi, Veterinary Inspector, Southern Range, has been 
ai^ointed to act as Deputy Director of Veterinary Services, Bombay Presidency, 
vice Mr. Y. N. Marathb, proceeding on leave. 


Bengal 

Mr. J. N. Sirkar, M.S.A. (Japan), Deputy Director of Agriculture, Western 
Circle, has been granted leave on average pay for the period from 3rd December 
1986 to 23rd December 1936. 

Mr. J. M. Lahiri, M.R.C.V.S., has been appointed to be Vice- Principal in the 
Bengal Higher Veterinary Service, on probation, for two years, with effect from 
the 1st December 1936, or any subsequent date on which he may take over charge. 


Mr. Ktjmui) Chandra Sen, G.B.V.C., Lecturer, Bengal Veterinary College, 
has been allowed leave on average pay for the period from 5th January 1937 to 
26th February 1937, both days inclusive. 

Mb. Satya Chaban Mukharji, Assistant Lecturer, Bengal Veterinaiy Coliege, 
has been appointed to act as Lecturer of that College in addition to Ids own duties, 
during the absence, on leave, of Mr. KuMUD Chandra Sen, or until further orders. 

U nited Provinces 

Mr. J. H. Ritchie, M.A., B.Sc., I.A.S., Director of Agriculture, Unit^ Pro- 
vinces, has been granted leave out of India on half average pay for a year in exten- 
sion of the leave already granted to him. 


Mb. P. B. Richards, A.R.C.S., F.E.S., T.A.S., Entomologist to Government, 
United Provinces, will continue to officiate as Direc^tor of Agriculture, United 
Provinces, vice Mr. Ritchie. 


A 
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Mb. H. N. Shaema, B. A., Assistant Entomologist, will continue to officiate as 
Entomologist to Government, United Provinces, vice Mb. Richabds. 


Punjab 

On the expiry of the leave granted to him, Sabdab Sahib SabdaS Khabak 
Singh, M.A., I.A.S., Deputy Director of Agriculture, retired from service with 
effect from the 23rd November 1936. 

On return from leave Mb. Labh Singh, L.Ag., B.Sc. (Agri.), resumed charge 
of the duties of Professor of Agriculture, Punjab Agricultural College, Lyallpur, 
on the 7th November 1936. 

Consequent upon the appointment of Mb. J. P. Shiblaw, M.R.C.V.S., Profes- 
sor of Pathology, Punjab Veterinary College, Lahore, as Officer-in -Charge of the 
Pathological Section at the Imperial Veterinary Research Institute, Muktesar, 
Mb. Kabam Ellahi, G.P.V.C., Professor of Parasitology at the College has been 
appointed to carry on the duties of the Professor of Pathology in addition to his 
own duties with effect from the 16th September 1936. 


Mb. Mohammad Shabif Rhan, B.A., Officiating Deputy Superintendent. 
Civil Veterinary Department, Ambala, has been appointed Officer-in-Charge of 
the duties of the post of Superintendent, Civil Veterinary Department, Ambaia 
Division, Ambala, in addition to his own duties, with (effect from the 12th June 
1936 to Pith August 3936. 


Burma 

Mb. R. Watson, N.D.A., I.A.S., on relief by Mb. J. W. Gbant, I.A.S., has 
been posted as Deputy Director of Agriculture, Southern Cii*(‘le, in place of 
U Ba Maung, B.A.S., Class II, proceeding on leave. 


Me. j. W. Grant, M.A., B.Sc., I.A.S., on return from leave has been 
reposted as Rice Research Officer, Burma, in place of Mb. R. Watson, I.A.S., 

transferred. 
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Eai Bahadub R. V. PiLLAi, G.B.V.C., Deputy Director of Veterinary Ser- 
vices, Central Provinces, has been granted leave for eight months, with rffect 
from the 10th December 1936. 


Mb. P. S. Naib, G.B.V.C., Assistant Director of Veterinary Services, in 
charge of Laboratory, has been appointed to officiate as Deputy Director of 
Veterinary Services, Central Provinces, in the Central Provinces Veterinary 
Services, Class I (new scale). 

North- West Frontier Province 

Lt.-Colobbl E. W. C. Nohl, C.I.E., D.S.O., Director of Agriculture and 
Allied Departments, North-West Frontier Province, has been granted leave 
ear-India, on average pay for four months with effect from the afternoon of the 
20th October 1936. 

Me. D. P. Johnston, A.R.C.S.C.I., N.D.A., I.A.S., Assistant Director of 
Agriculture, Punjab, will officiate during the absence of Lt.-Col. E. W. C. Nobl, 
on leave. 


Obituary 

BLBNinDTH MoLban 

We very much regret to announce the death of Mr. Keniieth McLean, 
Director of Agriculture, Bengal. Mr. McLean contracted a severe form of 
malaria apparently during the Christmas holidays and died at Dacca on the 
14th January 1937. It is hoped to public an account of his c areer in the 
next number of this journal. 
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Rao Bahadub M. DbsaIi D.Ao. (Bom.) 

A Grand Old Man of the Bombay Agricultural Department passed away on 
the 8th of September 1936 in the person of Rao Bahadur Bhimbhai M. Desai 
at the age of 67. He belonged to a land- holding Anavil-Desai Brahmin family 
of Gujarat which, during his father’s life time, became considerably straitened 
in circumstances due to losses in cotton business. After passing the Matricula- 
tion examination, ho entered the Baroda Arts College where Sir Thomas Middleton 
recjognised his abilities. Mr. MoUison, who had just then arrived in India, took 
up the young Bhimbhai on Sir Thomas Middleton’s recommendation and gave 
him a scholarship for three years at the College of Science in Poona which then 
had an agricultural course leading to a Diploma of the Bombay University which 
Rao Bahadur Bhimbhai secured in 1896. He then started work in the Depart- 
ment as a fieldman on the Surat Farm and later became a Superintendent of that 
farm. He was sent on duty at one time to re-organise the Hissar Farm in the 
Punjab. In 1900 and again in 1919 he was put on special famine duty in Gujarat. 
A great deal of Mr. Mollison’s famous book on Indian Agriculture was based on 
Rao Bahadur Bhimbhai’s notes. In 1903-04 ho was again on special duty to 
develop a new cotton farm at Mirpurkhas. In Gujarat, he continued to work 
and was made Deputy Director in 1920. His greatest work in Gujarat was his 
organization of the seed-supply of long-staple cotton. In many other directions, 
Ju>wever, he was very active and in 1928 during the heavy floods rendered special 
services to the afflicted public. H(* was also an excellent judge of cattle. From 
1924 to 1929 ho was a member of the Indian Central Cotton Committee. In 1929 
I ho did liis last job, as General Secretary of the Presidency Agricultural Show at 
Ahmodabad, which was a great success. Ho was awarded the title of Rao Saheb 
in 1923 and of Rao Bahadur in 1929, in which year he also retired. He continued 
to have a keen interest in the question of agricultural development right up to the 
time of his death. In figure he wrs tall, athletic and dignified right up to his old 
age. Although he suffered greatly both in his family and in his person from the 
slings and arrows of fortune, he never bowed his head and continued to the end 
8 most courageous gentleman. 
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Citras Diseases and their ControL Bt Howard S. Fawcett. 2nd 
edition. Pp. xv+65G, 187 figur(;s. (Now York and London : McGraw-Hill 
Book Company, Inc., 1936). 38s, 

A DECADE has elapsed since the first edition of this classical book was pub- 
lished in conjunction with Mr, H. A. Lee who, the present author states, ‘‘has 
graciously request(‘d withdrawal from participation in this revised publication 
because of his transfer of interest to other problems The increase in knowledge 
during tliis period has rendered necessary exttmsive revision throughout the 
book. The new edition, however, retains the ground plan of the original book. 
A new chapter has been guided dealing with diseases due to deficiency or excess 
of inorganic constituents. 

The book is divided into four parts of which the first is introductory, con- 
taining eight chapttTs (110 pages) on the history of investigation into citrus diseases, 
varieties and species of Citrus, classification of fungi, geographic distribution 
of citrus diseases, conditions affecting their development and severity, general 
principles of prevention and control, fungicides and cultural operations in rela- 
tion to (itrus diseases. 

Part 11, which comprises 115 pages, d(‘als with the root and trunk diseases. 
In Chapter IX is given an account of the root diseases, and memtion has been 
made of the mycorrhiza fungus which normally lives in symbiosis with the host 
protoplasm and iK^comes parasitic undc^r certain conditions of imbalance such as 
the application of nitrate of soda to the soil. Cfllipter X discusses gum forma- 
tion as a general phenomenon and gives a detailed account of brown-rot gum- 
mosis of citrus. Chapter XI di^als with the diseases of trunk and main branches 
including, among others, such diaeases as psorosis, probably of virus origin, and 
Diplodia gummosis. 

Part III, comprising 147 pages, treats of the diseases of branches, twigs 
and leaves. Chapter XII deals with eruptive diseases and discusses at length 
citrus canker which, we are told, probably originated in India or Java and the 
specimens of which were collected near Dehra Dun as far back as 1827 — 1831. 
Another important disease dealt wdth in this chapter is leprosis reported from 
Northern India, the cause of which is still unknown. Chapter XIII gives in some 
detail an account of sooty mould, powdery mildew and other superficial diseases. 
Chapter XIV deals with leaf spots and Chapter XV with diseases causing death 
of entire parts such as anthxaonose of twigs and leaves, mal secco ”, citrus blast, 
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etc. Chapter XVI gives an account of abnormalities such as witches* brooin, 
chlorosis, mottle-leaf, etc. This is followed by Chapter XVII on diseases dub 
to deficiency or excess of inorganic constituents. 

Part IV (215 pages) is occupied with fruit diseases. Chapter XVIII gives 
in some detail an account of fruit rots which are classified as soft rot, leathery 
rot and dry or firm rot. This is followed by Chapter XIX on internal non- 
parasitic maladies of the fruit. Chapter XX deals with external stains, spots and 
eruptions of the fruit. The final chapter contains an account of deterioration 
and decay of citrus fruits during all stages connected with picking, washing, pack- 
ing storage and transport. The book closes with a bibliography of 42 pages (con- 
taining about 1,050 titles) as against 18 pages of the first edition and a good sub- 
ject and authQr index. 

The book is well illustrated with excellent figures and is free from errors 
(The word '' santa ’’ on page 178, line 39, should read santra ’’). It is, indeed, 
the most up-to-date and complete work on the diseases of citrus and is sure of a 
hearty welcome from all those concerned with the health of citrus plants, especially 
from those research workers who are not fortunate enough to possess extensive 
library facilities. [B. N. U.] 


Agricultural Marketing in Agra District. By H. L. Puxley (Calcutta, 
Bombay, Madras, London, New York, Toronto ; Longmans, Green & Co., Ltd.) 
Price Rs. 2. 

Thts study of conditions in the Agra district (United Provinces) endeavoum 
to trace the movement of wheat from the Farm to the large assembling centres, 
first through the village heopari or dealer and thence to the town or city artya 
or wholesale merchant. Special reference is made to the local methods and costs 
of storing grain and the importance of grading has also been stressed. ^The effect 
of octroi duties, which the author states, are levied usually on bulk or some other 
arbitrary classification instead of value, and the present condition of rural com- 
munications, on the marketing of agricultural produce, is examined and discuss- 
ed. [A. M. L.] 



KTEW BOOKS 

On Agricttlture and Allied Subjects 


Laboratory Experiments in Physiological Chemistry. By Anderson, Prof. 
Arthur K. Med. 8vo. Pp, vii+224. (New York : John Wiley and Sons, Inc; ; 
London : Chapman and Hall, Ltd., 1936). 7s. 6d. net. 

Oxidation-Reduction Potentials in Bacteriology and Biochemistry. By 
L. F. Hewitt. (Issued by London County Council). Fourth edition. Sup. Roy. 
8vo. Pp. 101. (London : P. S. King and Son, Ltd., 1936). 2s9 

A Text-book of Pharmacognosy. By Trease, George Edward. Second 
edition. Demy 8vo. Pp. xii+671. (London: Bailliere, Tindall and Cox, 1936.) 
21^. net. 

The Student’s Manual of Microscopic Technique : with Instructions for 
Photomicrography. By Tobias, J. Carroll. Med. 8vo. Pp. xvii-f 210. (London: 
Chapman and Hall, Ltd., 1936). IO5. 6d. net. 

Flora of Jamaica : containing Descriptions of the Flowering Plants known 
from the Island. By Fawcett, William, and Rendle, Alfred Barton. Vol. 7. 
Dicotyledons — Families Rubiaeeae to Compositae. By the late Spencer 
Le Merchant Moore and A. B. Rendle, Demy 8vo. Pp. ix+303. [London : 
British Museum (Natural History), 1936]. 155. 

Birds of an Indian Garden. Fletcher, T. Bainbridge, and Inglis, C. M. Second 
edition, revised and enlarged. (Calcutta : Thacker, Spink and Co. ; London : 
W. Thacker and Co., 1936). I85. net. 

Growth Hormones in Plants. By Jensen, Boysen. Authorised English 
translation of ** Die Wuchsstofftheorie und ihre Bedeutung fur die Analyse des 
Wachastums und der Wachstumsbewegungen der Pflanzen Translated and 
revised by George S. Avery, Jr. and Paul R. Burkholder, with the collaboration 
of Harriet B. Creighton and Beatrice A. Scheer. (McGraw-Hill Publications in 
the Agiicultural and Botanical Sciences). Med. 8vo. Pp. xiv+268. (New York 
and London : McGraw-Hill Book Co., Inc., 1936). 215. 

On the Floral Morphology of Ehttaria rardnmomum Maton (with special 
reference to the Interpretation of Floral Structure on the Evidence of Ontogeny 
and of Vascular Anatomy). By Thompson, John McLean. (University of 
Liverpool : Publications of the Hartley Botanical Laboratories, No. 14). F’cap. 
folio. Pp. 23. (Dverpool : University Press of Liverpool, 1936). Sa. 0d. 

Regional Types of British Agriculture. By Fifteen Authors. Edited by 
Maxton, J. P. Demy 8vo; Pp. 318. (London : George Allen and Unwin, Ltd., 
1936). 12.9. 6d. net. 
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The Tropical Garden : its Design, Horticulture and Plant Materials. By 
Kuck, Loraine E., arid Tongg, Richard C. Demy 8vo. Pp. xi-f-878+16 {>late8. 
(New York : The Macmillan Company, 1936). 125. 6d. net. 

Fifty Years of Field Experiments at the Woburn Experimental Station. By 
Russell, Sir E. John, and Voelcker, J. A. With a Statistical Report by W. G. 
Cochran. (Rothamsted Monographs on Agricultural Science). Demy 8vo. 
Pp. xvi+3924-4 plates. (London, New York and Toronto : Longmans, Green 
and Co., Ltd., 1936). 21?. net. 

Diseases and Pests of the Rubber Tree. By Sharpies, Arnold. Med. 8vo. 
Pp. xvii+480-t-’4 plates. (London ; Macmillan and Co., Ltd., 1936). 26.s. net. 

On Deficiency of A Vitamin and Visual Dysaptation. By Edmund, C. and 
Clommesen, S. Roy. 8vo. Pp. 92. (London : Oxford University Press, 1936}. 
6s. net. 

Food and the Principles of Dietetics. By Hutchinson, Robert, and Mottarain, 
V. H. Eighth edition. DcmySvo. Pp.xxvii-f634 +3 plates. (London: Edivard 
Arnold and Co., 1936). 21s. net. 

The Comparative Anatomy of the Nervous System of Vertebrates, including 
Man. By Kappers, C. U. Ariens ; Huber, G. Carl, and Oosby, Elizabeth Caroline. 
Imp. 8vo. Vol. 1. Pp. xviii+864. Vol. 2. Pp. xii4- 866— 1846. (New York: 
The Macmillan Co., 1936). 63s. net. 

The Nutritive Value of Fruits, Vegetables and Nuts. By R. A. McCance, 
E. M. Widdowson and L. R. B. Shackleton. (Special Report Series, No. 213 of 
the Medical Research Council). Roy. 8vo. Pp. 107. (London : H. M. Stationery 
Ofiice, 1936). 2s.net. 

The Principles of Bacteriologj'^ and Immunity. By Topley, W. W. C., and 
Wilson, G. S. Second edition. Roy. 8vo. Pp. xv+1646. (London : Edward 
Arnold and Co., 1936). 60s. net. 

Milk and Milk Products. By Clarence Henry Eckles ; Willes Banfies Combs 
and Harold Macy. Pp. 383, 6x9, illustrated (London : McGraw-Hill Publishing 
Co., Ltd.). 215. net. 

Botany. By J. Ben Hill, Lee 0. Ovcrholts and Henry W. Popp. Pp. 672, 
9x6, illustrated. (London : McGraw-Hill Publishing Co., Ltd.). 245. net. 

Morphology of Vascular Plants : Lower Groups. By Arthur J. Eames. 
Pp. 433, 9 x 6, illustrated. (London : McGraw-Hill Publifhing Co., Ltd.). 245. 
net. 

Hardy Fruit Growing. By Sir Frederick Keeble and A. N. Rawes. Illus- 
trated. (London : Macmillan and Co., Ltd.). I65. net. 

Rural Welfare in India. By C. F. Strickland. Pp. 64. (London, Bombay, 
Calcutta, Madras : Oxford University Press, 1936). Price As. 8. 
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Recent Publications of the Imperial Agricultural Bureaux 


I. Qbtatvatit.w fboh thb iMFimiAii BmacAu ov Soil SoimroB, Bothaustbao 
E xFBBOCBiMTAL StAXION, HABPBKDEN, HeBT8 


Periodical AbetracU 

list ol pnbUcatioiui and papers on SoQ goienoe pnblished in the Empire Over* 
seas in— 

1938 

1934 

Soil Beseardi in the British Empire pnblished during 1966 
Lists of Pnblioations relating to Soils and Fertilisers— 

Publishedjnoathly, per annum, post free 

Honthlp Letters— 

Free to recipients, within the British Empire, of “ Publications relating 
to Soils and Fertilisers.” Subscription, outside the Eimpire, per 
annum 

Beoent Developments in Soil Anal^ds— 

Quarterly Supplement to the above publications. Separate copies 
each ............ 


«. d. 


1 0 
1 0 
1 0 

10 0 

4 0 

0 8 


^ Occasional Papers 

Te<mical Commonications— 

32. Tea Soils (by H. H. Mann) ........ 

33. Organic Maniu«s (by S. H. Jenkins) 

84. Tropical Soils in relation to Tropical Crops 

Annual Keport : For the year 1933-34 

„ 1934-35 

BiUiographies— 

Bibliography on Coffee 

Catalogue of Joiunals and Periodicals in the Library of Bothamstead 
Experimental Station , 

Special Pnblication- 

The Eatamorphism of Igneous Rocks under Humid Tropical Conditions 
/by the late Sir J. B. Harrison) ....... 

Bibliography of Soil Science, Fertilisers and General Agronomy, 1981-84 


2 0 
2 0 
2 e 
0 a 
0 a 

2 0 

2 0 


6 Q 
26 


H. OBTAmABUB FBOM THB ImPBBIAL BuBKAU OF Atjtmat. HbALTH, VetEEIHABY 
Resbaboh Labobatobv, New Haw, Weybbidoe, Sdbbsy 


Abstracting Journal 

The Veterinary Bnlletin— 

1931. Vol. 1. Quarterly (1st Number, April) . 

Annual Subscription 

Subsequent Volumes. Monthly ( 1st Number, January) 
Ai|nu<^l Subscription (postage paid) . . . , 
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7 a 
20 0 
6 0 
40 0 
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Indexing Publication d. 

Index VeterinarilUl* — ^Four issues a year. First issue April 1933. Annual 
Subscription (postage paid). Volumes I to III mimeographed, Volume 
TV onwards printed 100 0 


III. Ob^aina^lb fbom the Impebial Bureau op Animal Nutrition, Rowbtt 
^ Ri^SEABgH Institute, Buoksbubn, Aberdeen 

Journal 

Nutrition Abstracts and Reviews, (Issued under the direction of the Imperial 
Agricultural Bureaux Council, the Medical Research Council emd the 
Reid Library) — 

Subscription per volume of 4 numbers 42 0 

Per single number ~ • 13 0 

Occasional Payors 

Technical Communications— 

6. The Composition of Certain African Foods and Feeding StuBs . • 10 

7, Wheat: Pre-eminence as a Cereal Food, Nutritive Value : Relation to 

Health and Disease ......... 1 0 

Occasional Communications— 

1. The Effect of Climate on the Composition of Pasture Plants 

IV. Obtainable from the Imperial Bureau op Plant Genetics (for crops other 
THAN Herbage), Plant Breeding Institute, School of Agriculture, Cam* 

BRIDGE 

Journal 

Plant Breeding Abstracts— 

Quarterly. , Annual Subscription 15 0 

Single copies 

Occasional Papers 

Indexes to Plant Breeding Abstracts— 

Subject Index to Vols. I to V of Plant Breeding Abstracts . . .50 

Supplements to Plant Breeding Abstracts— 

Summary of Reports received from Countries exclusive of the British 
Empire, 1928-31. Supplement I . . ••...26 

Summary of Reports received from Stations in the British Empire. 1932- 
35.’ Supplement II‘ . . ' . . . . . ■ . . 50 

Technical Communicatioiis— 

Vernalization and Phasic Development of Plants (Joint Publication of 
the Imperial Bureaux of Plant Genetics) . . . , , • 10 Q 

Bibliographical Monographs— 

Breeding Resistant Varieties, 1930-33 (Supplement) , *90 

^6 Experimental Production of Haploids anti Polyploids « ' « - , 5 0 
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V. Obtainable prom the Imperial Bureau op Plant Genetics (Herbage Plants), 

Welsh Plant Breeding Station, Agricultural Buildings, Alexandra Boad, 
Aberystwyth, Wales 

Journals 

Herbage Abstracts-- 

Quarterly. Annual Subscription « 15 0 

Single numbers 6 0 

Herbage Reviews— 

Subscription is at present—Vol. 1 (1933), Vol. 2 (1934), Vol, 3 (1935), 

Vol. 4 (1936) — included in that to Herbage Abstracts. 

Occasional Papers 

Bulletins—. 

15, Grassland and Forage Oops in Thuringia, Czechoslovakia and Hun- 
gary, August, 1934 ......... 3 6 

17. Vernalization and Phasic Development of Plants. December, 1935. 

• (Joint publication of the Imperial Bureaux of Plant Onetics) . . 10 0 

VI. Obtainable prom the Imperial Bureau of Fruit Production, East Mall- 

ING Research Station, East Malling, Kent 

Journal 

Horticultural Abstracts — 

A quarterly abstract publication of current horticultural literature — 


Annual Subscription 150 

Single copy 4 0 

Technical Communications 


6. The Nutrition and Manuring of Soft Fruits. 1936. T. Wallace . 2 0 

7. Vegetative Propagation of Tropical and Sub-tropical Fruits. 1936. 

J: St. Clair Feilden and R. J. Gamer ...«•• 2 0 

Occasional Papers 

3. Annotated Bibliography on Bitter-Pit. 1934 ..... 1 6 

Other Publications— 

Index to Volumes I-X of the Journal of Pomology and Horticultural 
Science, 1933. Compiled by Bureau, published by the Editors of the 
Journal of Pomology and Horticultural Science, Available from the 

Bureau * 5 0 

Old and New standpoints on senile degeneration, 1931. By A. P. C. 

Bijhouwer 0 6 

VII. Obtainable prom the Imperial Bureau op Animal Gbnetios, Institute 01 
Animal Genetics, University op Edinburgh, King’s Buildinob, West Mains 
Road, Edinburgh 

Journal 

AaiiKal Breeding Abstracts (.Quarterly) commencing April, 1933. Annual Subs- 
cription f * 9 * 0 • t ^ ••• jL5 0 
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Occasional Papers s, d> 

The Technique of Artificial Insemination, 1933 .... 2 6 

Bibliography of the works of J. C. Ewart (free to subscribers of Animal Breed- 
ing Abstracts, Vol. 1), 1934 0 6 

Animal Breeding in the British Empire. A Survey of Research and Exjperi- 

ment, 1934 2 0 


Vni. Obtainable from the Imperial Bureau of Aoricultubal Parasitology 
Institute of Agricultural Parasitology, Winches Farm Drive, Hatfield 


Road, St. Albans, Herts 

Journal 

Bibliography of Helminthology. For the year 1933— 

Library Edition, bound in cloth 10 6 

Stiff paper cover only ......... 8 0 

Helminthological Abstracts. Issued in five or six parts per volume, each 
volume covering the literature of a single year. Subscription per volume, 
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EDITORIAL 


REPORT OF THE BRITISH COMMONWEALTH SCIENTIFIC 
CONFERENCE, LONDON, SEPTEMBER, 1936 

This Report has recently been published as a Command Paper (Cmd. 
5341, obtainable from His Majesty’s Stationer}’ Office, price Is. 3d. nett). 
The title might mislead those not acquainted with the genesis of the Confer- 
ence, for it was a conference of the administrative heads of Scientific De- 
partments rather than a conference of scientists, and the agenda was more 
concerned with arrangements for co-operation in scientific research on spe- 
cific economic problems than with the discussion of scientific matters. 
Nevertheless, much useful work was done and the Conference is another 
landmark in intra -Imperial economic co-operation. 

The Report deals with many matters which are familiar to agricultural 
research workers in India. One of the most important results of the Imperial 
Agrtcultukal ConfekijNCE of 1927 was the establisliment of eight 
Imperial Agricultural Bureaux for the collation and dissemination of informa- 
tion regarding agricultural and veterinary research. Many research workers in 
India have acknowledged theii' indebtedness to this organisation and ex- 
pressed their appreciation of the abstracts issued by various Bureaux of the 
translations of inaccessible articles which have been made available to them 
and of the special bibliographies on important subjects. Even with the 
aid of the modern abstracting journals it is difficult to keep touch with the 
progress of modem scientific literature and the full summaries and technical 
communications which the Bureaux issue have done much to lighten the 
dradgery of searching literature. The other side of the shield is the economy 
in the time of investigators which results from a lessening of the amount of 
unintentional and unnecessary duplication of experimental work. 
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The work of these Bnreatix was very favourably commented on by the 
Committee on Imperial Economic Co-operation, better known as the Skelton 
Committee, which met in 1933 as a re^t of one of the recommendations of 
the Imperial Economic Conference of 1932. On the Skelton Committee 
India was represented by Sir Atul Chatterjee and Sir Padamji Ginwala. 
That Committee found the Executive Council of the Imperial Agricultural 
Bureaux to be an entirely suitable organisation for the control of co-oper- 
atively-financed Empire research schemes. As a result of their recommenda- 
tions, the control of the Imperial Institute of Mycology and the Imperial 
Institute of Entomology was transferred to the Executive Council which 
also undertook the administration of certain other schemes of Empire im- 
portance which were initiated by the Empire Marketing Board and subse- 
quently co-operatively financed. 

The main task of the Conference of 1936 was to review the work of the 
Executive Council of the Imperial Agricultural Bureaux since 1933 and to 
review the Bureau system since its inception and to make proposals to various 
Governments of the Empire for the future. So far as the Bureaux were 
concerned, it may be said at once that the Conference found them in every 
way satisfactory and that it was able to make a number of suggestions for 
development and improvement in detail so that their work may be even 
more widely useful. The work of the Institutes of Mycology and Entomo- 
logy and of the Famham House Parasite Laboratory also came in for appre- 
ciative reference, and recommendations for provision of funds for the next 
five years were also made. Of special interest to India is the recommenda- 
tion that two new bureaux should be established, m., an Imperial Bureau of 
Forestry and an Imperial Bureau of Dairying. That recommendation has 
been commended to the Governments of the Empire for consideration and it 
must suffice to say here that the Conference was fully convinced of their 
need and utility. 

Several subjects of general interest were discussed of which may be 
mentioned research on the transport and storage of foodstuffs, on the control 
of insect infestation of stored products and on the properties and utilisa- 
tion of wool. The Conference passed the following resolutions on matters 
arising from the Imperial Mycological Conference, 1934, and, the Imperial 
Entomological Conference, 1936 : — 

“ The Conference notes the valuable progress which has been made in securing 
agreement within the Commonwealth to the model form of health cer- 
tificate to accompany exports of living plants, recommended by the Imperial 
Mycological Conference of 1934, and in view of the advantages to be 
' attached to the adoption of the model form throughout the Commonwealtli, 
recommends that those governments which have so far been unable to 
accept it completely, or which have not yet intimated their views, might 
be invited to consider, or reconsider, the possibility of adopting it es a 
step in the right direction ; 

“ that the Conference hopes that in the light of experience of its use, the certi- 
ficate might be reviewed at a later date with a view, if necessary and 
practicable, to improving its value ; euxd 
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“ that the Conference stresses the importance of ensuring that the inspection 
to which the certificate relates is really effective 

“ The Conference directs the attention of National Research Coiincils and similar 
bodies in the Commonwealth to the need for fundamental research into 
methods for the biological standardisation of fungicides and insecticides, 
and is of the opinion that it would be of material assistance to those already 
engaged on the work, if the Executive Council would consider the possibility 
of collecting programmes of work, preliminary results and reports and of 
circulating them to workers engaged upon such studies. The Conference 
also suggests that mter-commimication might be facilitated if oew^h coimtry 
set up a suitable organization to consider these questions and bring to- 
gether information available within its own country ”, 

An important discussion also took place on collaboration in scientific 
research. Of particular interest to agricultural officers and research work- 
ers are the discussions on proposals for collaboration in the collection and 
maintenance of plant materials for crop improvement and paragraphs 130- 
133 of the Report will bear repetition in full : — 

The Bureaux already do what they can in aichng research workers in obtain- 
ing new plant material they require, but this does not fulfil the needs of 
agricultural scientific departments. 

Two questions arise, vwj., — 

(i) the necessity of sending exploratory expeditions to obtain new varieties 

or now species of plants suitable either for introduction into particular 
countries or for purposes of plant breeding ; 

(ii) the maintenance of stocks of varieties and species when procured. 

The object in both the proposals before the Conference was to reduce expense and 
to facilitate scientific work by closer collaboration between countries. 
The Conference was of the opinion, as regards tlie fiist of these questions, 
that advantages would result if, whenever an exploratory expedition was 
contemplated or planned by any comitry, full particulars were sent to the 
Executive Council so that other countrias could be informed and given 
an opportunity of sharing therein, if they so wished. 

As regards the second question, the Conference was of opinion that it was desir- 
able for every plant breeding station to prepare detailed descriptive lists 
of the material it is maintaining and to send such lists to the appropriate 
bureau. There they would be consolidated and possibly circulated. 
The possession by the bureau of such lists would enable it more efficiently 
to discharge its fimction of facilitating the interchange of plant breeding 
material among workers in the Commonwealth. The importance was 
stressed of the maintenance by plant breeding institutes of stocks of the 
original material from which new strains had been developed. 

The Conference agreed that these two subjects should bo remitted to the Exe- 
cutive Council for further consideration. 

A proposal for an investigation into control of damage by termites 
^as also considered and the Conference passed the following resolution : — 

“The Conference, having considered the memorandum, prepared on behalf of 
the Colonial Delation, into Control of Deunage by Termites, recognizee 
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the vital importance of this problem to many Governments of th© Com- 
monwealth, and while it finds itself unable to recommend the establish- 
ment of a special organization, co-operatively financed, on the lines pro- 
posed, 

(a) commends to govemmentfe the desirability of the interchange of informa- 

tion on all aspects of the problem ; 

(b) suggests that, as a raeasuie of mutual assistance, each interested govern- 

ment should give co nsideration to the possibility of compiling detailed 
summaries of the information available from its own internal sources 
with a view, ultimately, to making them available to other governments 
in the Commonwealth through the Executive Council and, if possible, 
to co-operation between governments in the preparation of a complete 
monograph of the subject ; 

(c) recommends that the Executive Council should consider the preparation 

and distribution of an Index of heads under which information is desired, 
to cover and amplify the aspects of the prcblem summarised in the memo- 
randum presented by the Colonial Delegation, and to serve as a basis 
for the compilation of information in individual countries, 

A valuable appendix to the Report is the historical summary of the 
work of the Executive Council of the Imperial Agricultiiral Bureaux by 
Sir David Chadwick, Secretary to the Council (and Secretary to the Imperial 
Economic Committee), who is still well-remembered in India a« Director 
of Agriculture, Madras, as the first Indian Trade Commissioner in London 
and latterly as Commerce Secretary to the Government of India. 
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The liit-e Mr. Kenneth McLean, ILSc., l.A.S, 


OBITOARY 


KENNETH McLEAN, B.Sc., I.A.S. 


By the untimely death of Mr. Kenneth McLean, the Indian Agricultural 
Service has suffered a very great loss which can be ill afforded, especially now 
when so few members are left. To India in general, and Bengal in particular, 
he had proved his sterling worth both as an official and as a man ; and in the 
provinc^e where most of his service was spent, his sound commonsense, keen 
ability and wide and varied deep knowledge of agricultural practices, will be sadly 
missed. 

Born at Golspie, Sutherland, on 30th July, 1890, he was educated at 
Edinburgh Academy, and afterwards at Edinburgh University. There he took his 
B.Sc. Degree in Agriculture in 1912 and then spent a year in Canada in the Forestry 
Department. Joining the Indian Agricultural Service in October, 1914, he was 
for some three months under training at Pusa, and was then posted to Dacca as a 
Deputy Director of Agriculture in February, 1915. From October, 1916, till the 
beginning of 1919 he was on military duty, serving with a Gurkha Battalion, 
chiefly on the Frontier. On returning to civil duty, he rejoined the post of 
Deputy Director of Agriculture, Eastern Circle, with headquarters at Dacca. 

As Deputy Director of Agriculture he did much to get the first results of 
research work carried out at Dacca into the hands of the cultivators and, in ad- 
dition, he introduced the cultivation of English vegetables as early as 1915. This 
has become an important crop in the last few years, particularly near about Calcutta 
and Dacca. In December, 1922, he took over the office of the Fibre Expert and, 
when the special post of Assistant Director of Agriculture was made in 1925, he 
was given charge of the Fibre Expert’s Section also. In this post he showed hi gh 
administrative qualities and proved of very great assistance to the Director. On 
the departure of Dr. Hector, in September, 1933, he was appointed to officiate as 
the Director of Agriculture, Bengal, being made substantive in October, 1935. 
Thus, for nearly 3J years up to the day of his death, he filled the position of the 
Director. During this period he put out a number of schemes of very great 
value to the province. These showed his very great knowledge of the agricultural 
needs of the various parts of the province and were models of simple effective- 
ness. His great ability in carrying on the administration of the Department was 
also clearly proved. 
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As an ofl&oer lie was extremely popular with the members of the Department 
and the general public ; and the expressions made about him both by offioials 
and non-officials since his death have shown that he was equally well liked out- 
side his official capacity. 

For several years before his death he had been suffering from severe rheuma- 
tism and neuritis, and though at times he must have had great pain, he was never 
failing in courtesy and sympathy when dealing with others. Such a loss of an 
officer who was at the height of his powers is a very great tragedy. The high stand- 
ard he set both as a man and as an official, will long be remembered by those who 
knew him. [M. C.] 
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A typical Mohammedan cultivatoi of Bengal A tvpi( <il Hindu ciiltnator of Bengal 


ORIGINAL ARTICLES 


SONS OP THE SOIL 

(STUDIES OF THE INDIAN CULTIVATOR) 

I. THE BENGAL CULTIVATOR 

BY 

♦K. McLBAN, B.Sc.,I.A.a 

(iote Director of AgricuUarCy Bengal) 

It is commonly supposed that the Bengal cultivator lives a life of idleness for 
six months or more in the year. This may be so where the land is single-cropped, 
but a large area in Bengal is cropped twice or even three times in the year. In 
Eastern Bengal particularly, where the average holding is less than two acres, the 
cultivator must lead a strenuous life to gain sufficient from the land to maintain 
his family. In Western Bengal there are large holdings on which transplanted 
aman (late or winter) paddy is the only crop. The owners are seldom cultivators ; 
they employ labourers who are usually paid in kind. The same applies in the single- 
cropped aman paddy land in the Sunderbans. In the Bhil tracts, a series of 
depressions which are flooded except for some three months in the year, the culti- 
vator has a strenuous period in the dry season, harvesting his deep-water aman 
paddy and preparing the land rapidly for the next crop so as to get it sufficiently 
advanced to stand up to the flood water when it comes. For the remaining nine 
months of the year he is not idle, as fishing occupies his time, and he usually has a 
small area of land round the homestead where he grows vegetables and condiments. 

Where the land is cropped twice or three times, the cultivator has little time 
for leisure. Ploughings for the aus (early or autumn paddy) crop commence in 
February or March as soon as the rabi crop is off the ground. The land is 
ploughed five or six times and the clods broken down by the • ladder’-rthe Bengal 
equivalent of the hanga — or beam, or by hand with a mallet. The crop, jute or 
aus paddy, is sown after the first suitable showers. After germination a bamboo 
rake may be run through the crop to loosen the soil and thin out the stand ; but 
usually mulching, weeding and thinning is done by hand with a khurpi. Aw 
paddy is generally weeded twice, but jute receives two weedings and three thin- 
nings. The last thinning is done when the plants are five to six feet high, and the 

*Mr. Kfnneth Mcliean passed away on the 14th January 1987. A short account 
pf his life and work is given in another place in this issue. 
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plants thinned out are steeped and retted for fibre. August is the busy month of 
harvesting, and as it is a particularly wet month, the conditions are very trying* 
The paddy is cut and carried to the homestead, where it is threshed by bullocks 
and advantage has to be taken of the short periods of sunshine in drying the 
grain. This in itself is laborious as the grain has to be taken to shelter in the 
event of rain and exposed again when the sun shines. Jute matures at the same 
time aus paddy. It is cut close to the ground with a sickle, left in bundles for 
a short time for the leaves to shed, and then carried to the retting pool. The cul- 
tivator, standing in water up to his waist, lays the bundles in series and one above 
the other until the heap reaches water level when weights are placed on the top to 
keep it submerged. Retting is completed in about twenty days and, from the 
sixteenth day onwards, the heap is examined to see how far retting has advanced. 
Stripping ofiF the fibre and washing means many days* labour in waist-deep 
water. Drying the fibre on bamboo supports is less arduous, but requires careful 
watching and manipulation of the fibre to ensure that the drying is even 
throughout. 

Having harvested his aus paddy, which he usually uses for family consumption, 
and his jute which he s<dle, the cultivator turns to his aruav paddy transplantation. 
Whilst jute and aus paddy are reaching maturity, he has prepared his aman paddy 
seed-beds ; and, as soon as the crops are off the land, the seedlings are ready for 
transplanting. Puddling and transplanting in knee-deep mud occupies the culti- 
vator for several days, and tired men and bullocks are glad to see the work com- 
pleted. If the rainfall is sufficient, weeding is unnecessary, but there are many 
years in which weeds have to be removed. Having finished transplanting, the 
cultivator has time to think of marketing his jute. He carries it to market in his 
boat if communications are convenient, or on his head across the country if 
they are not. For a month or so work eases off. In Noveml)er comes the aman 
paddy harvest, which is less exacting than the paddy harvest as the weather 
is generally fine. The land has now to be rapidly prepared for rabi sowings 
before moisture is lost. Mustard, pulses and occasionally barley or wheat are the 
usual rahi crops grown. These require a certain amount of weeding and mulching 
whilst they are on the ground ; and immediately they are harvested the cultivator 
starts the yearly round again, preparing the land for his aus crop. Where the 
land is cropped three times rabi cultivation is not intensive ; where it is double- 
cropped potatoes, chillies, tobacco, etc., are grown intensively, and watered by 
hand. 

The cultivator has a long day. Apart from work in the fields, he has to see 
to the feed of his cattle and repairs to his houses, etc. ; and who can blame him if 
one day in the week he repairs to the local market in the afternoon, whether he has 
a purchase or sale to make or not ? He smokes some extra pipes and bears the 
ne^s of the outside world. Dawn finds thej cultivator up and about on the way 
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to the field. Hie breakfast consisting of re-heated boiled rice is brought to him in 
the field and he carries on till midday when he returns to the homestead for the 
big meal of the day. This consists of rice and curry which may be made of vege- 
tables only or include fish according to the season. A dal- puree usually accom- 
panies the curry. An hour's siesta settles down the meal and the fields claim 
attention again up to twilight when he returns to the homestead. The cattle are 
fed and settled for the night, and a wash and a smoke precede the evening meal 
which again consists of rice and curry. The cultivator is a good trencherman and a 
consumption by an adult of 2 lbs. of rice a day is not exceptional. Nine o’clock 
finds the household abed and asleep. 

The accommodation the cultivator provides for his family depends on his 
prosperity. Unlike Upper India, there is no clustering of houses in villages ex- 
cept in parts of West Bengal and in the Bhil areas, where the homesteads are 
I)erched in a long line on artificially raised embankments. Elsewhere the culti- 
vator lives in the midst of his land as the crofter does in Scotland. Religion 
and tradition demand several residential houses. There is the baithakhana where 
guests are received, the main dwelling house occupied by parents and young 
children, two or more sleeping houses for adult members of the family, a kitchen 
house and a cattle-shed. In Eastern Bengal the houses arc erected on a mud 
plinth, wooden posts support ing a corrugated iron roof while the walls are made 
of matting. 0^ving to the pressure on the land, the corrugated iron roof has sup- 
planted thatch. In Western Bengal, mud walls are common, surmounted by a 
thatched or a kutcha tiled roof. The Bengal cultivator does not appreciate 
Western furniture : he recpiires neither tables nor chairs. He may have a 
wooden cJtowki raised above the damp floor to sleep on, and may indulge in a mos- 
quito net, but such sybarites are few. His furniture consists of necessities in the 
shape of cooking utensils and storage vessels for grain and household supplies. A 
stout box preserves the gala-day clothes which are produced at the Id or Hindu 
festival according to his religion. His working dress is limited and inexpensive — 
a Inngi or loin cloth and a yard of calico which serves as a hetid protector when the 
sun is hot, a towel to mop his brow, and a receptacle for market produce as oc- 
casion demands. He has little time for amusements, but is an cnthi^siastic fisher- 
man, His methods might not appeal to Isaac Waltons ; all sorts of devices are 
brought into play — baited hooks, spears, nets and traps ; and he is just as enthu- 
siastic over the catch as any angler. Bands of strolling players visit the country- 
side occasionally and are welcomed and criticised, and compared with local talent. 
In some districts, Government cinema parties exhibit instructional films inter- 
spersed with films in lighter vein, and these have proved a great attraction. The 
magic lantern is no longer magic, and soon even the silent film will bo scorned. 

The cultivator in Bengal is not addicted to intoxicants. On special occasions 
coconut water is used as a sweet and harmless beverage, and tea is rapidly becom- 
ing popular. For a stimulant with more “ kick ” in it he will now and then take 
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ganja. Perhaps amongst stimulants of the pernicious kind may be classed liti- 
gation in which he is all too prone to indulge. The Mussulman when in funds likes 
to give himself and his folks a treat, buying “ hilsa fish or mangoes even if they 
are expensive. 

The Bengali cultivator is an indulgent parent and although often illiterate 
himself makes it his first endeavour to send his son to school. Pressure of work 
on the holding may often interfere with regularity of attendance, thus breaking the 
continuity of the schooling. There is also the other danger — ^never absent from any 
agricultural country — of the school-trained boy losing touch with the land. 

Such in brief is the life of this hard-working and lovable cultivator. 



The TRlANGtJLAR PROBLEM OF NUTRITION IN INDIA* 

BY 

F. WARE, F.R.C.V.S., I.V.S., F.N.I. 

Director 

AND 

K. C. SEN, D.Sc. 

Officer-in- charge, Animal Nutrition Section 
Imperial Veterinary Reseatch Institute 

Tn a leading article entitled “ The real problem in India ”, which appeared in 
the Indian Medical Gazette for May 1931 , the following statement is to be found : — 

“ A problem in India which should be faced immediately, and will certainly 
have to be faced in the very near future, is that of balance of population and food 
supply. Until comparatively recent times this balance has been maintained by 
war, disease and sudden famine. By the maintenance of an efficient army war 
has been abolished, by irrigation and civil organisation famines have been 
reduced, whilst medical research and its application arc now l>eginning to have a 
serious effect on the disease incidence and mortality rates throughout the length 
and breadth of the peninsula 

When that article was written fears were expressed that the position might be 
aggravated by a large increase in the human population, and as we now know that 
prognosis was a correct one, for the last decennial census showed an increase in 
human population from 320 millions to 350 millions. 

The appearance of this article aroused considerable discussion at the time and 
some further comments appeared in the March 1932 number of the same journal, 
from which the following is culled : — 

‘‘ Under the British rule it has been possible to increase the productivity of 
India to such an extent that 350 millions of people are able to live under better 
conditions than 200 millions used to do. It is within the bounds of possibility that 
even so many as the present 350 millions might live in a modest degree of economic 
well-being if production were increased and waste eliminated : but is there anyone 
so optimistic as to claim that 700 millions could gain a reasonable livelihood ? ” 

It is probable that such optimists do exist ; some may oven bo present at this 
meeting, and no doubt they have been encouraged in their optimism since 
Mr. Bruce, the Australian Premier, at a meeting of the Assembly of the League of 

^Paper read at the Indian Science Congress, Hyderabad, 1937. 
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Nations in September 1936 made his now famous remark that agriculture should be 
married to public health in the interests of the latter, and that the consumption 
of protective foods should increased as a remedy for both malnutrition and the 
agricultural crisis. 

The object of this paper, however, is to show that, whatever the conditions 
may be in other countries, the problem in India is not so simple as Mr. Bruce’s 
remarks imply. To continue the metaphor, agriculture in India is already married 
to animal husbandry, but it is only too apparent that this alliance has not been 
productive of any outstanding progeny up to the present, and it is to be feared 
that the introduction of a third party may aggravate rather than alleviate the 
position, unless this meeting is able to suggest ways and means by which both the 
consuming members of this triangular alliance can be satisfied. 

The fact is that India differs from most other countries in that she has an 
enormous live-stock population competing with her human population for the 
existing food supplies, and, owing to social customs, she is not able to convert as 
much of her live-stock population into food for her human populatten as other 
countries are able to do. Moreover, for very much the same roasoms as those given 
in the opening remarks for the increase in the human population, a gradual rise 
may now be expected in the animal population of this country ; which is already 
greatly in excess of requirements and is likely to remain so, until some means are 
found of disposing of those animals which are not economic producers. Animal 
husbandry experts in India are, therefore, faced with the same special problem 
as that described at the beginning of this paper for public health officials, and in 
addition they have to consider how much they can contribute to the improvement 
of conditions for the human race. 

The latest available census figures show that India, with an area of 1,800,000 
square miles and a population of 362 million people, contains 300 million animals, 
excluding pigs and poultry, and of that number approximately 220 millionfl are to 
be found in British India and the remainder in Indian States. The number of cattle 
and buffaloes alone in British India is 164 millions and Indian States contain 47 
millions while there are 26 million sheep and 36 million goats in British India, and 
19 million sheep and 13 million goats in Indian States. 

At a rough estimate we have about 300 million people living in the villages 
of India, living on the land. The total area by survey is approximately 670 
million acres in British India and 143 million acres in Indian States, making ,a 
total of 813 million acres or less than 3 acres per head of the agricultural popula- 
tion. The net area annually cultivated is ap];xroximately 300 million acres ; or 
allowing 60 million acres for current fallow, a total cultivable area of 360 million 
acrea. Much of the land is double cropped and the gross cropped area, apart firom 
fallows, is about 340 million acres annually. Even if we include the very proble* 
matieal figure for all cultivated waste, which is about 170 million acres, we still 
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get a total of only some 630 million acres or less than 2 acres per head of the village 
population. Of the total area cultivated approximately 270 million acres are 
placed under food crops annually and about 54 million acres under non-food crops. 
The area under food crops, however, includes such crops as rice and wheat, which 
in some districts are definitely grown as cash crops for sale. Of the area under 
non-food crops about 10 million acres only of special fodder crops are grown for 
the feeding of cattle, and animals obtain the remainder of their requirements from 
the straw and other residues of the crops grown for human consumption and by 
grazing in forest reserves, village grazing grounds, waste lands, etc* 

In a recent survey of the live-stock industries of this country it was shown that 
the value of cattle labour does not equal that of dairy products, but in the minds of 
the vast majority of the ryots of India there is no doubt which of these two branches 
of the live-stock industry occupies the foremost place, and in considering this aspect 
of the fodder question we need to remember that, not only are cattle used as the 
main source of labour both for cultivation, irrigation and road transport in India, 
but, in addition, an enormous amount of transpoi^t work is also performed by 
ponies, donkeys, mules, camels, elephants in a few areas, and even by sheep and 
goats in some of the hilly tracts of India, and all these animals have to be fed. 

The production of suitable animals, particularly oxen, for use as beasts of 
burden, is therefore of paramount unportance in the economic life of India, and as 
the country is so largo and composed of such varying conditions, one of the greatest 
difficulties confronting animal husbandry experts is to determine the best advice 
to give breeders in regard to providing suitable fodder for their young stock, which 
must be well fed if they are to be a paying proposition when mature, whether they 
are required for work, milk production or other purposes. Wliile the advocates 
of mixed farming stress the well-known advantages of this system and the necessity 
for setting aside a certain area for the production of fodder crops, the economist 
knows that in many areas the yield of crops is so low that, with traditional methods 
of cultivation, the available land will yield only a bare sufficiency for the 
family, with possibly a little over for a pair or two of working bullocks and perhaps 
a cow in milk. As already explained the main fodder of these essential animals 
will be the residue from the human foodstuffs, so that there is, therefore, literally 
nothing left for the young stock and other non-producing animals, apart from what 
they can find for themselves. Those villages which are in the vicinity of forests 
open to grazing have a great advantage in this matter and even the dry pastoral 
areas of India, devoid as they appear to be for most of the year of any suitable 
grazing, rear better stock than the wet arable areas. One matter requiring urgent 
investigation is whether those forest areas, which are not capable of producing 
good timber, would be more profitably utilized than they are at present in providing 
land for the breeding and grazmg of young stock. In the case of villages too far 
^pf^ote from areas for these to be of an^ value to them, and in which th^ 
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Blaraggle for existenoe is too intense to make mixed fanning a practical proposition, 
the only solution appears to be to encourage the ryots to introduce some method of 
breeding control for their animals, and rely for their working animals on the internal 
trade, which is carried on through the agency either of drovers or fairs, the latter of 
which are spread like a network throughout India and deserve more attention from 
those interested in live-stock improvement. 

Apart from what might be done to improve the egg-producing capacity of 
Indian poultry, it is only through milk and its products that the live-stock industry 
of India can make any direct significant contribution to the food supply of the 
human population of the country, although there are many other ways in which 
this industry might be used to improve the economic condition of the ryot, if it 
were better developed. In a recent survey it was estimated that a milk consump- 
tion of 10 055. only per day per person could be taken for the entire population, 
including that which is consumed in the form of ghee, butter and other milk pro- 
ducts. This was corroborated independently during a careful village survey 
carried out by Major-General Sir John Megaw, late Director-General, Indian 
Medical Service, who put the equivalent at 10*8 oz. of milk per dim. In other 
countries the consumption of dairy products is far higher than this, and in a country 
where the diet is mainly vegetarian, in order to obtain a satisfactory development 
of youth and for the maintenance of human health generally, the consumption of 
dairy products should be at least 2 or 3 times as much as it is at present in India. 

The greatest limiting factor to an increased consumption of milk in this country 
is probably the small amount of this article produced by the average cow, but in 
this connection it should be noted that recent experimental work has shown that 
indigenous Indian cows, and to a less extent buffaloes, possess latent milking 
qualities which respond markedly and rapidly to proper feeding and management. 
One of the best examples of increased production under improved conditions is 
that of a pure-bred Sahiwal herd, maintained at one of the Military Dairy Farms 
in North India, which in less than 20 years, has shown an increase in its overall 
mQk yield from 5* 5 lbs. to 17 lbs. per diem. In this herd daily average yields as 
high as 27 lbs. have been recorded and one cow in 1031 produced 8,829 lbs. in a 
year’s lactation. Moreover, the average butter-fat content of the milk produced 
by this herd is 4*6 per cent. These figures may be compared with the results 
recorded for the same year amongst English dairy Shorthorns, of which for the 
whole of England only 72 gave a yield of 9,000 lbs. or over, with a butter-fat content 
only 3*7 per cent. In England it is now generally accepted that an average 
annual yield of 7,000 lbs. of milk is as much as it is sound to aim at in ccnnmereial 
dairying. The best Indian cows, therefore, already compare very favourably 
with tiie average English dairy cattle, while the possibilities of further improving 
them by selective breeding still remain. 

The above is an attemj>t to summarise the present position in rural India in 
fe|;ard to her oro|M and tl^ consumers, both and animal, and probk|pi| 
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ansing out of them. Of the live-stock population, it may be said that the main 
problem is to raise the productivity of the individual animal bj’^ elB&cient measures 
of disease control, the application of scientific principles to all breeding operations, 
and the introduction of improved methods of feeding, and so either increase the 
total output of the existing population, or, conversely, pro\ide the present output 
with a smaller number of animals. 

The subject of animal nutrition, which is the only one of the three above- 
mentioned sciences, that can be dealt with in any detail in this paper, has not yet 
received the amount of attention it requires in this country, but a good deal of 
preliminary inv^estigational work has already been carried out by the Physiological 
Chemist's Section attached to the Imperial Institute of Animal Husbandry and 
Dairying at Bangalore, and at the laboratories attached to the Agricultural Colleges 
at Lyallpur and Coimbatore and more recently at Dacca. The main obj eqfc of 4tifi 
work done in these places has been to determine the valuerof dififerent foodstuffs 
meant for the use of cattle, notably from the j^otein standpoint, and data hare 
been obtained showing the digestible nutrients in various kinds of fpdders. 

To give a few details, Indian coarse fodders have been the subjecl^of int^nsWe 
studyjubep^use these for in the bulk of tM mtion^andJmaJmdntion 
arises from deficiencies in these roughages^ Numerous samples from various 
^ parts of the country have been examined as to their composition and digestibility 
and a nutritive value ranging from 14 to 60 S. E. (starch equivalent) per 100 lbs. 
of dry matter has been noted. The protein content varies from 1*9 per cent 
to 18 per cent which is attributable to (1) the stage of maturity, (2) soil conditions, 
and (3) characteristics of the species. It has been observed that with advancing 
maturity, the amount of digestible protein and the S. E. value decreases steadily 
and these facts are very significant from the practical standpoint. Maintenance 
experiments carried out in several parts of the country have shown t hat m ost of tfae 
straws are not sufficiently nutritious in the absence of cakes to keep animals in good 
oopdi^QUi^ whereas some of th6 Punjab hays are by themselves mainienahce rations 
for buJlQcks. Physiological studies carried out at Bangalore have shown that rice 
^straw may induce diuresis in cattle ; also that the nitrogen balance may be ad- 
versely affected by the production of aromatic acids and phenols and that the 
acid-base balance of the animal system depends upon the nature of the food. 
Investigations in the preparation of silage and determination of its nutritive value 
have been carried out at Bangalore and Lyallpur. Indian pasture grasses have also 
received some attention at Coimbatore and elsewhere and experiments have been 
started to determine theTSf^gfdssive chatiges in food value during maturing. A 
study has been made at Dacca in the use of water-hyacinth as a cattle food and 
the question of mineral requirements is receiving wide attention. Much of the 
work done has been of the greatest importance and has provided us with basic 
knowledge about the Indian fodders. In particular it has shown that with tho 
fodder in common use in many parts of the country, the available diet is inadequate 
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to maintain the animals in good health and this chronic state of malnutrition has 
undoubtedly contributed largely to the degeneracy, which is to be observed in 
India on such a wide scale. A recent survey of the problem of malnutrition carried 
out at the Imperial Veterinary Research Institute, Muktesar, has shown that this 
degeneracy is not confined to a general physical deterioration of the stock : the 
productive power has been affected, breeding difficulties have become more 
common, and susceptibility to certain classes of disease has been increased. 

j To give a few illustrations on the above point, mineral deficiency has given 
rise to pica and osteomalacia in Madras and Hyderabad and the stunted growth 
of aninials in Berar has been ascribed to the same cause. This is probably also 
true in parts of Bengal, Bihar and Assam. Milk yield in most of these areas is 
low, mortality is high and sterility is common. The disease known as “ blindness 
in calves which is usually associated with a non- specific form of abortion in 
cattle has been shown to be due to malnutrition. This was at first thought to be 
confined to Sind and Baluchistan, but good results have been claimed in the pre- 
vention of abortion in several places from the judicious use of mineral additions 
to the ordinary ration of dairy animals. It will thus be seen that the problem of 
malnutrition is an all-India one, but it may be found necessary to tackle this 
subject regionally because the type of malnutrition may not be the same in every 
part of the country. 

The types of feeding stuffs available for cattle may be divided into two broad 
groups, namely coarse fodder or roughages and concentrates. The first group 
includes the grasses, legumes and straws, of which the first two may be fed either in 
a green or dry condition, or as silage. These roughages are characterised chemical- 
ly by a relatively high percentage of fibre and the proportion of crude fat is small. 
Except in the case of the legmnes, the amount of protein is low. 

Regarding the distribution of the different types of straws in India, it may be 
observed that rice straw is the main fodder in Bengal, Assam, Madras, parts of 
Bihar and Bombay Presidency ;jowar is fed to cattle in most parts of India ; wheat 
and oat straw in the United Provinces, Punjab and in parts of the Central Pro- 
vinces, and rcigi straw in Madras, Mysore, Central Provinces and Bombay Presi- 
dency. 

Grazing in varying quantity and quality is, of course, available throughout 
India, but little work has so far been done to improve natural Indian pastures and 
determine their feeding value, although the work on Punjab hays, already referred 
to, is of great significance in this connection. Speaking generally, India is poor 
in good pasture plants, but in special areas Guinea grass, Napier grass, Rhodes 
grass, etc., are grown in limited amounts, and amongst the legumes we have 
such good varieties as lucerne, berseem, clover, etc., the increased cultivation of 
which should be very profitable. 



TRIANGULAR PROBLEM OF NUTRITION IN INDIA 


329 


Among the concentrates, most of the cereal grains, such as rice, wheat, oats, 
barley, maize, etc., are primarily raised either for human consumption or for sale, 
but bran and other by-products find their way into the animal dietary. Some 
of the leguminous grains like peas and beans, and the millets may also be used as 
cattle food. The oil-seeds, such as cotton seed, linseed, rape, groundnut, etc., are 
commonly used for cattle rationing, specially as cakes after extraction of the oil, 
and are extremely valuable as a source of protein and crude fat. 

A review of our available foodstuffs would be incomplete if we did not con- 
sider the effect on the fodder of the season of the year in which it is grown, and also 
the variability of the quality of the same fodder grown in different parts of the 
country. It has been observed that the nutritive value of a fodder varies consider- 
ably according to the place where it has been grown. This is of common knowledge 
in the case of grasses. In the case of cakes sold in the markets, there may also be 
a big variation in the food values, so that any system of proper rationing must take 
note of this variation. 

Although in some periods of the year there is an abundance of green fodder 
in many parts of the country, most of this surplus fodder is lost and during the dry 
months there is hardly enough for animals to live on. As the vast majority of 
animals in India receive no supplement whatever to their grazing, this, of course, 
is a most serious matter for them. It is therefore of the utmost importance to 
devise means of suitably conserving the excess green fodder for use during the dry 
months. Two methods, viz., making of silage and hay, are in common use 
though it cannot be said that silage making has yet become popular among the 
cultivators. For conserving green pasture, ensilage is one of the best methods, 
but one of its drawbacks is that the material is not transportable, whereas hay can 
be transported to long distances. Hay making as practised in India usually results 
in considerable loss in feeding value, but it is the only method by which any con- 
siderable amount of fodder is conserved at present in this country. The technical 
side of hay making should therefore bo studied, so that the maximum amount 
of nutritive value of the original green material may be conserved. ^ 

Although the work which has so far been done has given us an insight into the 
diffieult problem of animal nutrition in this country, the experiments have been 
more or less in the nature of preliminary trials and investigations of a more com- 
prehensive nature are now needed for the study of the problem of animal nutrition 
in relation to maintenance of health, normal growth and increased productive 
capacity of our animals. One of the most important subjects for investigation is 
the preparation of suitable dietary standards for milch animals, working cattle and 
young stock, so that cheap balanced rations compiled from the foodstuffs ordinarily 
obtainable in different parts of the country can be made available. In order to 
carry out this programme, the analysis of a large number of foodstuffs and speci- 
mens from typical grazing areas will have to be done and long period feeding and 
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cUgestibility tests undertaken. Food in relation to wool production in the case of 
sheep, milk production in the case of cattle and goats, and reproduction in the case 
of all animals will have to be more intensively studied. The influence of diet on the 
susceptibility of animals to disease is now receiving a great deal of attention in other 
countries and should be studied under Indian conditions. In particular the 
mineral and vitamin requirements of Indian animals have to be considered and 
large-scale experiments will have to be undertaken to determine the amount re- 
quired of these important and essential ii^edients. 

In conclusion we wish to emphasize that to solve this complex problem of 
nutrition in India a very comprehensive view of the position must be taken and m 
the words of Sir Robert McCarrison it must be realized that the problems of 
animal husbandry are also the problems of human husbandry. 

We have shown that in India it is only through the cow and her products, 
and to a minor extent through poultry, that the products of the soil can be directly 
converted into the protective foods that are in such large defect in Indian diets, 
but at the same time proper provision must be made for feeding the working 
bullock and the many other animals used for transport, purposes, for at present the 
general low standard of these animals leads to an enormous wastage and any 
improvement that can be effected in their efficiency will also lead to an improve- 
ment in the economic condition of the people. Given an alliance between animal 
husbandry, agricultural and public health workers, which will ensure an adequate 
supply of sires of a good milking strain, better cropping of the land, and the dis- 
semination of suitable propaganda, this should, in a comparatively short space of 
time, result in the greater consumption of milk and its products by the human 
population, and part of the cycle urged by Mr. Bruce would then have been effected, 
but it is very doubtful if any amount of propaganda will convince the ryot that it 
would pay him better to grow fodder crops to feed animals which at the moment, 
are giving him no return for his money, instead of utilizing the land for the culti- 
vation of cash crops or food for his family. From the time when man first took up 
a pastoral occupation it has been the custom to look upon grazing as the natural way 
for domesticated animals to obtain their food, and in the case of young animals, 
which will one day grow into bullocks, the ryot has science on his side. In 
our view, therefore, the solution of the problem of feeding India’s live-stock is 
largely a question of the extension and improvement of the grazing areas, and this 
unfortunately is where human and animal interests clash. With the rapid increase 
in the huiian population the demand for cultivable land is very great, grazing 
lands are being taken up for this purpose, and nothing is being offered in exchange 
for the young stock of the country. It is true that some improvement might be 
effected by the introduction' of controlled breeding amongst animals in these areas, 
and the necessity for this must nOt be lost sight of, but the same might be said erf the 
human population, and ft seems that the time has come when steps should be taken 
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to investigate the grazing requirements of the country and decide on the action 
necessary for providing them. 

This having been done, it should be comparatively easy to arrange for the 
improvement and better utilization of recognised grazing areas, so that they may 
provide a cheap and efficient working bullock, which, after all, will be the most 
important factor in any attempt to improve the economic condition of the Indian 
ryot for very many years to come. 
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The importance of carrying out trials of new strains of commercial crops or 
new agronomic treatments in such a way as to provide information from which 
generalised conclusions can be drawn is obvious to all agricultural workers. The 
best method of analysis of data from a scries of trials oairied out in dijffercnt 
seasons or at different centres is, therefore, a matter worthy of serious considera- 
tion. Bose [1935] has recently analysed a series of variety tests of oats by a method 
which appears to us to be open to objection. Our objections fall under two heads : 
(1) The validity of a combined analysis of variance, (2) The allocation of degrees 
of freedom. 

(1) The validity of a co'mbined analysis of variance.— We are indebted to Mr. F. 
Yates, Chief Statistician, Eotliamsted Experimental Station, for pointing out to us 
(in correspondence, August 1934) the fact that a combined analysis of variance of 
two or more trials is only valid if the error variances of the individual trials arc not 
significantly different. Where the standard errors were approximately propor- 
tional to the mean yields Yates [1933] overcame the difficulty by analysing the 
logarithms of the yields. In Table I are given mean squares for blocks, varieties 
and error, and standard error per cent for the mean of five plots for each of Bose’s 
trials separately. The error variances in the different trials differ considerably, 
and by the ; 2 ;-test the two highest variances (34-5 and 28* 7) differ significantly 
from the two lowest (14*5 and 12*9). A combined analysis is, therefore, open to 
objection on statistical grounds. Inspection of the standard errors per cent shows 
that Yates’ device of equalising the variances by taking the logarithms of the 
yields would not work in this instance. Other workers [Paterson, 1933; Immer, 
1934] have also overlooked the bearing of differences in variance on the technique 
to be adopted in analysing multiple trials. As it is a matter of great practical 
importance, it is proposed, to discuss more fully elsewhere the methods of analysis 
available for use in such oases. > 
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Table I 


Mean squares for blocks, varieties and error, and per cent standard error for individva I 
yield trials of oats at Pvsa and Karnal 



Degrees 

of 

freedom 

1 

Pnsa j 

Karnal 

i 

1931-32 

1932-33 

1933-34 

1931-32 

1932-33 

1933-34 

Blocks 

4 

1 

349-8 

28-7 

121-4 

90*4 

198-1 

491-8 

Vari(3tics 

12 

180-0 

612-9 

374-8 

113-7 

436-7 

97-4 

p>ror . ' 

48 j 

20-6 

28-6 

14-6 

34*6 

18-4 

12-9 

S. E. per cent for 


7-0 

6-1 

3*3 

7‘0 

4-4 

3*8 

moan of 6 plots 






1 



(2) The allocation of degrees For the purpose of discussing the 

method of statistical reduction used, we shall ignore the differences in variance in 
the different trials, and assume that a combined analysis is statistically permis- 
sible. Bose regards the combined trial as composed of five blocks repeated at each 
of two places, and in each of three seasons, each block containing thirteen varieties, 


and he has accordingly partitioned the variance as follows : — 

Component 

L Blocks ... . . 

Degrees 

of 

freedom 

4 

2. Localities ..... 


1 

3. Seasons ..... 


2 " 

4. Varieties ..... 


12 

Interactions 

5. Blocks X localities. 


. ^ 4 

6. Blocks X seasons .... 


8 

7. Blocks X varieties 


48 

8. Seasons x localities 


2 

9. Varieties X seasons 


24 

10. Varieties X localities 


12 

11‘ Localities x seasons x varieties 


24 

12. Localities x seasons x blocks 


8 

13. Localities x blocks x varieties 


48 

14. Seasons x blocks x varieties 


96 

15. Residual error .... 

. 

96 


16. Total . 


389 
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On this basis, the residual error is, of course, the fourth degree interaction, varieties 
X seasons x localities x blocks. A serious error hasarisenas the result of a mis- 
interpretation of the significance of blocks. The trial does not consist of five 
blocks repeated at each of two places and in each of three seasons, but of thirty 
blocks distributed in two places and three seasons. It cannot be too strongly 
emphasised that ** Block 1 in one place in one season is in no way homologous 
with Block 1 in any other place, or any other season. The distribution of soil 
heterogeneity within each block is unknown, and independent randomisations of 
the component plots should be used. Snedecor [1934] has illustrated the same 
point and for such a series he uses the term ‘‘ unordered classification 
In our opinion it is preferable in such trials to avoid all possibility of confusion by 
numbering the blocks consecutively (in the present instance, 1-30). 

The allocation of the degrees of freedom can be done quite simply by sum- 
mation ovc^r the six trials, as follows : — 


Due to 

Degrees 

of 

freedom 

per 

trial 

Number 

of 

trials 

Degrees of 
freedom 
in 

combined 

analysis 

Su])divided as due to 

Degrees 

of 

freedom 

Blocks 

4 

6 

24 

• 


Varieties 

12 

6 

72 

Varieties 

12 





Varieties x localities 

12 





Varieties X seasons 

24 





j Varieties x seasons 

24 





X localities. 

•« 

Varieties X Blocks 

48 

6 

288 



(= error). 






Between trials 



1 

i ® 

Localities 

1 




1 

1 

Seasons 

2 



i 


Localities X seasons 

2 

Total 

64 


389 




Regarding the thirty blocks as a single unordered classification, items 5, 6, 
12, 13, 14 and 16 of Bose^s classification become meaningless. The sums of squares 
corresponding to items 6, 6 and 12 are included in the sum of squares due to blocks, 
and those corresponding to items 13, 14 and 16 in that due to varieties x blocks 
(= error). 

In Table II is given the analysis of variance with the degrees of freedom allo- 
cated as above. In oompilmg Table U the total sums of squares given in the last 
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column of Boae’s Table II have been used. All other calculations were made 
independently, and the figui’es obtained agree with those obtained by suitable 
summations from Bose’s table of the analysis of variance, except that the sums of 
squares in our items 1, 5, 0 and 9 differ from Bose’s by 10. These appear to be 
due to small errors in Bose’s calculations. 

Table II 

Combined analysis of variance for trials of varieties of oats at Pusa and Karnal 


Due to 

Degrees 

of 

Sums 

of 

Mean 

ilogf. 

Comparison with 
error variance 


freedom 

1 

squares 

squares 

z 

f P 

1. Blocks 

24 

6120-8 

213-4 

2-6816 

1*1452 

•V 

2. Varieties 

12 

12297-2 

1024-8 

3-4662 

1 • 9298 


3. Varieties X localities 

1 

12 

1314-2 

109-6 

2-3480 

0-8116 


4. Varieties X seasons 

24 

3839 0 

160-0 

2-6376 

1-0012 


6. Varieties X localities 

24 

3123*6 

130-1 

2-4341 

0-8977 


X seasons. i 

6, Varieties x blocks 

288 

6220-2 

21-6 

1-6364 


^In all cases 
less than 
0-01. 

( « error). 

7. Localities 

1 

346-4 

346-4 

2-9223 

1-3859 

s 

8. Seasons . . | 

2 

14476-3 

7237-6 

4*4436 

2-9071 


9. Localities x seasons 

1 

1 

2 

6946*6 

2972-8 

3-9987 

2*4623 


Total . . j 

389 

62681-2 1 






The order of the items in Table II is the same as that used in the allocation of 
degrees of freedom given above, to facilitate comparison. 

It will be noted that the error variance differs very little in magnitude from 
that given by Bose. This is to be expected, since he took as his error mean square 
one of the four parts into which he divided the varieties x blocks variance, and the 
part which he took has a high number of degrees of freedom, and lai^ random 
fluctuations are therefore not likely to occur. Ev^n so, the reduction in the number 
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of degrecB of freedom on which his estimate of error is based reduces the aooutaoy 
of his comparisons* We have worked out the values of 2 ; for P — 0*01 where tii 
= 1 and fit « 288 and where Wj = 24 and =- 288, and for the c‘orre8pondin^ 
cases with Bosoms estimate, where n^ 1 and ^2 = 96 and where >= 24 and 

Ilf =96. 




z when P = 0*01 

Percentage increase in z 

1 

288 

0*9529 

• . 

1 

96 

0*9663 

1 

24 

288 

0-3086 

• • 

24 

96 

0-3434 

11-1 


Where Ui = 24 the reduction in the number of degrees of freedom from 288 to 
96 has caused a reduction of 11 per cent in the accuracy of the comparison. This 
is sufficiently serious, but if there had only been (for example) four varieties in the 
comparison, Bose’s method would reduce the number of degrees of freedom on 
which the error variance is based from 72 to 24, which would reduce the accuracy 
of comparison very seriously indeed* 

Boso concluded that blocks had not significantly affected the accuracy of the 
comparison, since the mean square due to blocks (4 degrees of freedom) was not 
significantly greater than that due to error. His mean square, however, is not the 
mean square due to blocks, but that due to means of six blocks, one in each 
trial. The mean square due to blocks (24 degrees of freedom) given in our Table 
II is greater than that due to error by a highly significant amount. This is borne 
out by the individual analysis, which showed that the mean square due to blocks 
was significantly greater than that due to error in five out of the six trials, 

Bose’s calculation of the improvement in precision due to the method of 
analysis (loc cit), is devoid of all meaning, since he takes the ratio of his error mean 
square to the total mean square including the coniribviions of variety, season and 
locality which the trials were designed to investigate. The only controlled factor 
in the trials which affects their precision is the block effect, and the proper estimate 
of the improvement in precision due to the elimination of the block effect is the 
ratio of the error variance to the variance calculated from the sum of squares du^ 
to error plus that due to blocks. 

To facilitate discussion of the criticisms made, a table of yields of the varieties 
under trial has been compiled rTable HI). Varieties are given in the order of total 
yield over all trials. Yields significantly higher than the mean yield of all varieties 
in the same trial are printed in heavy type. Yields higher, but not significantly 
higher than the mean yield in the same trial are printed in italics, and yields signi-. 
ficantly lower than the mew yield ip the same Wal are printed within brackets.. 
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Table TTI 

Mean yield per plot of varieties of oats in trials at Pusa and Kanml 




Pusa 



Karnal 


Variety 

1931-32 

1932-33 

1933-34 

1931-32 

1932 33 

1 

1933 34 

M 

32‘2 

67 2 

63 8 

36' « 

67 6 

60 6 

L 

44-3 

52 3 

69 5 

(31-8) 

55 9 

43-7 

C 

(24-4) 

59 1 

67 9 

42-1 

; 47'7 

43^7 

J ! 


66 7 

56 1 

44 8 

! 68 7 

421 

G 

302 

54 4 

66 1 

43'7 

1 50 2 

43-6 

E 

30-9 

46-3 

64-1 

35' 7 

43'6 

42-7 

D 

2C-3 

46- 1 

49- 9 

406 

43.5 

410 

F 

34*8 

SO- 3 

(46-4) 

34*4 

(37-5) 

41*9 

I 

(23*3) 

68 7 

60-8 

32-8 

(35-6) 

43-3 

K 

27-2 

(37-2) 

(46-8) 

394 

(38-5) 

40*3 

A 

26-5 

(34-0) 

(47-3) 

41-3 

(36*6) 

43-4 

H 

(22-2) 

(34-0) 

(48 6) 

36*6 

(36-0) 

(36*8) 

B 

(24*7) 

(29-4) 

(34-9) 

(29*3) 

{26-1) 

(31*2) 

General mean 

29* 1 

46-9 

62-3 

37-5 

43*3 

41*9 

Significant diff . 
from general 
mean. 

4*2 

1 

5*0 

3-5 

6-4 

4*0 

3*3 


As a combined analysis is not justifiable, such a table of the results of indivi- 
dual analysis can be used as the basis for drawing conclusions, and we beheve that 
the questions to which an agricultural oflScer usually requires aA answer from such 
trials can be answered from it without the aid of the combined analysis.^ The 
information required may be summed up in the following questions ; 

(1) Which are the best varieties under the conditions of the trials ? 

(2) Which varieties, if any, have given consistently good yields throughout 

the range of conditions sampled, f.e., two places, and three seasons ? 

The answer to the first question is the same as that given by Bose, namely that the 
best varieties are M, L, C, J and G. In uniformity of behaviour (the second 
question) J, G and M were considerably better than L and C. All three exceeded 
the mean by significant amounts in four out of six trials. Tn the remaining trialb 
J and G exceeded the mean in both, and M exceeded it in one and fell slightl v below 
it in one. L and C, on the other hand, each yielded significantly less than the mean 
in one trial, and must therefore be regarded as somewhat uncertain in behaviour. 
L, however, gave significantly higher yields than the mean in all trials at Puaa, and 
it must always be remembered that whereas a variety must yield satisfactorily in 
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the face of all variations of season, success in localit^'es in different agricultural 
tracts is not necessary, since it can be confined to the tract to which it is suited. 

We do not agree with Bose that it is not very desirable to reject treatments 
or varieties on the basis of a single year’s data. The Indian cultivator lives with 
such a small margin that he cannot afford to adopt any treatment or variety, 
however good on the average, if it is liable to fall markedly below the average under 
some conditions. There is, therefore, a good deal to be said for discarding any 
variety or treatment which in any year falls significantly below the standard 
adopted, unless there is reason to believe that it may have been adversely affected 
by more or less accidental causes, such as loss of germinating power of the 
seed used. 

In giving up the combined analysis, the direct comparisons (1) between locali- 
ties, and (2) between seasons ; and the interactions (1) between locality and season, 
(2) between variety and locality and (3) between variety and season have been 
lost. It is our opinion that in trials designed to determine the most suitable variety 
for a tract, all the necessary information can be obtained from a study of such a 
table as Table III. Where statistical tests of significance are required of varietal 
differences over a series of trials, or accurate information is desired on locality and 
season effects, the method of weighted squares of means can be used, and the 
significance of interactions tested by Yates’ Q test [Yates, 1934], These will 
be discussed in more detail in a subsequent paper. 

SOMMABY 

(1) We have shown that the error variances of the component trials in Bose’s 
serial experiment differ significantly, and a combined analysis of variance is there- 
fore not permissible. 

(2) We have discussed Bose’s partition of the degrees of freedom and shown 
that he has misunderstood the significance of blocks. We have re-apportiofi- 
ed the degrees of freedom and carried out the analysis in the correct manner assum- 
ing homogeneous error variances. 

(3) We have discussed the interpretation of the results of analyses of variance 
of the component trials, and shown that conclusions can be drawn from them with 
almost as much confidence as from the combined analysis. For a suitable method 
of combining data from trials with different error variances, the reader is referred 
to Yates [1934]. 
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ON AN ATTEMPT TO USE HAND-SPINNING FOR 
TESTING QUALITY IN COTTON 

BY 

J. B. HUTCHINSON 

AND 

V. G. PANSE 

Instit/ide of Plant Industry, Indore, Central India 


From a critical examination of the data accumulated at the Indian Central 
Cotton Committee’s Technological Laboratory, Bombay, and at the Shirley Insti- 
tute, Manchester, Turner and Underwood [1934] concluded that the commonly 
measured hair characters were inadequate for the accurate prediction of spinning 
value. Of the characters examined, hair-length and hair- weight show the highest 
correlations with spinning value, but in more than fifty per cent of cases the 
deviation from the spinning value predicted from these two characters wa^s greater 
than ten per cent [Turner and Venkataraman, 1933]. Two strains, developed 
at the Institute of Plant Industry, provide a typical illustration of this discrepancy. 
Comparable data for these strains, averaged over four seasons, are given below : — 


Character .... 

Ml 

M9 

M9/M1 

Mean hair length (ins.) 

0-78 

0*81 


Moan hair weight (10-® oz.) . 

0*192 

0*202 


Highest standard warp counts 


. . 

Per cent 

Actual ..... 

12*7 

16*1 

133 

Predicted (formula 16) 

20*8 

22*2 

107 

(formula 17) 

22-2 

22*7 

102 


Predicted spinning values have been calculated from two prediction formulae 
involving hair-length and hair-weight only, given by Turner and Venkataraman 
[1933]. Not only are the predicted values very much higher than the actual 
values, but the superiority (33 per cent) of M9 over Ml is hardly reflected in the 
calculated values. 

For the plant breeder, it is of the utmost importance that spinning value shall 
be determined at the earliest possible point in the breeding of his strains, and the 
inefi&ciency of predictions from hair characters leaves him at present with no alter- 
native to a direct spinning test. For a satisfactory test even imder Technological 
Laboratory conditions, however, at least a ten-pound sample of lint is necessary 
and such a quantity is not available until the most important breeding stages have 
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been passed and the bulk of the selection work done. Selection on actual spinning 
value can, therefore, only be carried out on a small number of strains which have 
survived to the stage of growing in bulk. 

Samples of lint, as small as the produce of a single plant, can be hand-spun 
on the talcli or the charkha. Experiments were carried out to discover whether such 
hand-spun yams could be used to obtain an accurate estimate of the value of a 
sample for machine- spinning. 

A takli was used in experiment I. It is a thin iron rod about 6 inches in 
length with a copper or brass disc of the size of a pice fixed about half an inch from 
one end. The other end is pointed and Ixooked and is used for drawing the yam. 
After drawing a length of yam the spinner gives the takli a brisk revolving move- 
ment and when ho feels that the yam is sufficiently twisted he stops the takli and 
winds the yam just above the disc. Percentage errors were low by this method, 
but the process is slow and the spinner took about four hours to make one lea- 
length (120 yards) of yam. There is also no objective control of the twist in this 
method of spinning. Subsequent trials were, therefore, carried out with the 
charkha or the Indian spinning wheel. A definite number of revolutions of the 
wheel after drawing a length of yam ensured a reasonably uniform twist. Spin- 
ing was quicker and a lea-length could be obtained in about two hours. Through- 
out the experiment the spinner was instructed to use the same care and skill on 
each sample in the hope that, in consequence, differences between samples in 
spinning value would be reflected in differences both in count and in strength. 

Prepared leas (one per sample) were tested for strength at a local mill and the 
data for counts, strength and counts adjusted for regression on strength were 
analysed. Results are given in Tables I to III. 

Spinning was done in sets, each set including one sample from each strain 
imder test. Samples in a set were spun in random order. In the analysis of* 
variance differences between sets were eliminated in the same way as differences 
between blocks are eliminated in an agricultural experiment of randomised block 
design. It is of interest to note that in most cases this resulted in a marked im- 
provement in the accuracy of the experiment. 

There is no control of humidity in the testing room of the mill where the 
samples were tested and no record of the prevailing humidity is available. Samples 
belonging to one experiment were, however, tested on the same date and when 
the number of samples was large, whole sets were tested simultaneously. This 
ensured that each set was tested at the same humidity. This was aU that was 
needed, since only comparative data on yam strength were required. 



Analyaea of variance of counts and strength of Malvi 1 and Malvi 9 
Experiment II, cAarArAo-spiin 
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Percentage errors were slightly higher with the charkha than with the taUi 
but were still quite low. Malvi 9 gave a significantly higher count than Malvi 1 
both before and after correction for regression on strength. This was a promising 
result, though the counts were somewhat lower than with the takli and the 
difference between the two strains smaller. 

Finer spinning was attempted in the third trial (Table II) because it was 
thought that with higher counts the difference between strains would increase. 



Amdyses of variance of counts and strength of yams of Malvi 1 and Malvi 9 
Exporiment HI, charkha-spjxOi to higher counts 
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Tho apinnor succeodod in obtaining finer counts but the experimental errors 
increas(id considera})Iy and difiFerencos in counts either corrected or uncorrected 
were not significant. 

In the final experiment the spinner was instructed to work as in experiment 
II and not to make any special eflFort to spin high counts. 

Experiment V was carried out on Malvi 9 and five sub-strains of it all grown 
in the same field in the hope of being able at least to estimate the relative spinning 
values of closely related closely strains grown under closely similar conditions 
(Table III). 



Analyses of variance of cmi7its and strength of charkha-^pww yams of six Malvi 9 

strains 

Experiment V 


Sand-spinning for testing quality in cotton 
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Percentage errors were fairly low, but all differences were insignificant. 
Spinning values obtained from the Technological Laboratory spinning tests are 
included in the Table for eomparism, and range from 13 for Malvi 9-19 to 22 for 
Malvi 9-17. The range for hand-spinning is only from 18* 8 to 20*0 and the in- 
dividual values bear no relation to those obtained by machine-spinning. 


At first sight, spinning very small samples by hand appears a promising 
method of estimating the spinning quality of a cotton breeder’s material at an early 
stage. The low errors obtained in preliminary tests gave further encouragement. 
Comparison with the results obtained from the same material in Technological 
Laboratory spinning tests, however, shows conclusively that the factors control- 
ling machine-spinning value and hand-spinning value differ so greatly that there is 
no correlation between the two. The method is therefore without value to the 
breeder, who is interested only in machine-spinning value. The urgency of the 
plant breeder’s need for a method of determining the spinning value of small 
samples is such that it seems to ns probable that others will turn to hand-spinning 
as a possible solution, and for this reason we think it desirable to record the 
results of our attempt. 
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Summary 

Samples of cotton were hand-spun on the takli and the charkha and the count 
and strength of the yams estimated. The results obtained were compared with 
those from spinning tests carried out at the Technological Laboratory. There was 
no agreement between the data for hand and machine-spinning, and it is conclud- 
ed that hand-spinning is of no value in estimating the quality of cotton for mill 
use. 


KEFERENCES 

Turner, A. J., and Underwood, C, (1934). Report and Summary of Proc., E. C. G. C. 
Second Conference on Cotton Growing Problems, p. 280. 

and Venkataraman, V. (1933). Cent, Cott, Comm, Tech, BttU,, SeHee 

B, No. 17. 



FACTORY CANE.MOLASSES AS A CATTLE FEED 
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SODHI GAMBHIE SINGH, B.Sc. (Agri.), C. D. D. (Gias.), N.D.I). 
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Intbobuction 

Previous experiments conduett^d at Lyallpur with cane-molasses obtained 
from “ Khandsari (open- pan system of manufacturing white sugar), the results 
of which were published in Agriculture and Live-stock in India [ Labh Singh, and 
Sodhi, 1934 ; 1936 ] had shown that— 

(1) Two lbs. of molasses replaced two lbs. of maize in a mixed ration for 

working bullocks per animal per diem in winter without any detri 
mental effect on live-weight and health provided the animals are 
allowed free access to common salt. 

(2) There was no detrimental effect of feeding cane molasses to bullocks 

in winter, on their health in the following summer and afterwards. 

(3) Molasses affect the health of animals adversely if fed in summer. 

The publication of these results aroused considerable interest in cane-molasses 
as a cattle feed. Several enquiries were received in which it was asked whether 
the factory (vacuum pan) molasses could be used as a cattle feed. To answer 
such enquiries and to know the food value for bullocks of factory cane^molasses 
which is produced in very large quantities, an experiment was carried out, the 
results of which are given in the present paper. 
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Material and method 

Molasses used in this experiment was obtained from a local refinery, which 
manufactures white sugar from gur (jaggc^ry). The result of chemieal analysis 
of the molasses used in the experiment is given below : — 


Per cent 

Dry matter 74*6 

Ash 6*86 

Soluble carbohydrates . . . . 66*69 

Fibre ....... NU 

Fat Nil 

Protein . . . . . . 1*05 

Moisture . . . . . . 25*4 

Chemical analysis of ash which was 6*86 per cent of molasses is recorded 
below : — 

KjO 2*770 

SO 3 0*718 

CaO 0*675 

MgO 0*186 

NagO. 0*146 

Fe^Oa 0*088 

P 2 O 5 0*059 

MnpO^ 0*002 

Insoluble residue . . , . . 0*126 


Sixty bullocks are kept at the Government Experimental Farm, Lyallpur. 
Out of this number twenty- four bullocks were selected and divided into two groups, 
namely ‘‘ A ’’ and B ” in such a way that they (groups) were comparable, with 
regard to their age, live-weight and breed, etc. The average live-weight per 
bullock at the commencement of the experiment is given bedow : — 

lbs. 

Group A. — (which was fed on molasses) .... 1,078 

Group B. — (control) which received 2 lbs. of maize in place 

of 2 lbs. of molasses ..... 1,070 

A pair was made- by taking one bullock from each group when the animals 
were taken out for work. In this way both the groups did exactly the same 
work. Work done by bullocks was recorded daily and is given in Table II. Ac- 
tual time spent on work was not recorded. On the other hand, work done wa« 
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recorded daily. It was converted into working days using the following stand- 
ards : — 


Standarfis of work for one pair of bullocks 


Serial 

No. 

Operation 

Amount 

1 

1 Time 

1 (day) 

1 

Ploughing ....... 

1 acre 

1 

2 

Sohagaing ....... 

4 acres 

1 

3 

Horse-hoeing cultivation ..... 

3 .. 

1 

4 

Horse-hoeing interculture ..... 

3 „ 

1 

6 

Bar harrow ....... 

4 

1 

6 

Pore (one share drill) for sowing wheat 

1 » 

1 

7 

Babi drill ....... 

3 „ 

1 

8 

Automatic drill ...... 

4 „ 

1 

9 

Khar if drill ....... 

3 99 

1 

10 

Kera with Munah ...... 

1 ,, 

1 

11 

Karaha on bunds onl>’ ..... 

2 „ 

1 

12 

Carting manures ...... 

6 cartlodes 
from a dist- 
ance of 
mile. 

1 

13 

Harvesting of wheat with reaper 

2J acres 

1 

14 

Thrashing of wheat ...... 

i .. 

1 

15 

u toria ...... 

1 .. 

1 

16 

„ gram 

1 » 

1 

17 

Cane crushing ...... 

12Mds. 

cane. 

1 

18 

Grinding wheat .....# 

4 Mds. 

1 

19 

maize •....* 

2 „ 

1 

20 

ff dal ...... 

6 

1 
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These standards have been formed as a result of long experience at the 
Government Farm, Lyallpur. The amount of work given above is generally 
taken from one pair of bullock per day. The days of work are, therefore, com* 
puted and not actual ; but this makes no difference so far as the experiment is 
concerned because it is the same for both the groups. 


Bullocks were weighed for four days just before the experiment was started 
and the weighing was repeated after every ten days, viz., on the last four days 
of each fortnight. The average results are reproduced below : — 

Table I 
Year 1934-36 


Serial No. of fortnight 

Live- weight in lbs. per animal 

Bullocks 
getting 2 lbs. 
of molasses 
each in 
addition to 
basal ration 

Bullocks 
being fed on 
ordinary 
ration and 
getting no 
molasses 

No. of 
working days 
per animal 
per 

fortnight 

At the commencement of the experi- 

1078 

1070 


ment. 




At the end of — 




Ist fortnight .... 

1083 

1063 

12-9 

2nd „ .... 

1090 

1080 

7 5 

3rd „ .... 

1087 

1072 

3-8 

4th 

1114 

1100 

6-4 

6th „ .... 

1110 

1094 

6*2 

6th „ .... 

1107 

1096 

4-2 

7th ,, .... 

1094 ' 

1089 

71 

8th „ .... 

1077 

1066 

10*7 

9th „ .... 

1077 

1071 

8-0 

10th „ .... 

1079 ! 

1 

1067 

7-6 
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For details reference may be made to Table III. 

Weighing was done on a weigh-bridge early in the morning before feeding 
and watering the animals. 

The bullocks under the experiment were fed according to the farm routine, 


time table of which is given below : — 



3-45 P.M. 

• 

• Roughages 

4-30 P.M. 

• 

. Concentrates 

7-30 A.M. 

• 

• Watering 

3-30 P.M. 

• 

. Watering 


During the interval between 7-30 a.m. and 3-30 p.m., bullocks were taken 
out for work or for exercise to a paddock where there is practically no grazing. 
Roughages fed to both the groups are given below : — 

Year 1934-36 


Serial 

No. 

of 

fort- 

night 

Dates 

Name of green fodder 

Name of 
dry 
fodder 

Ratio of 
green 
fodder 
to dry 
fodder 

1 

1 

17th Nov. to 30th Nov. 

Maize and toria (Brasaica 
najms). 

Wheat 

bhaaa 

i 

^•9 : 1 

2 

Ist Dec. to 14th Dec. 

Toria {Braasica napua and 
aaraon (Braaaica campea- 
trie). 

>> 

2 9:1 

3 

16th Dec. to 28th Dec. 

Raya (mustard) and 
aaraon (Braaaica cam- 
peatria). 

» » 

1 20:1 

4 

i 

29th Dec. to 11th Jan. 

Sarson (Braasica campea- 
tris) and berseem 

it 

2*6 : 1 

6 

12th Jan. to 25th Jan. , 

Saraon (Braaaica campes- 
trie) 

if 

2-6:1 
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Serial 

No. 

of 

fort- 

night 

Dates 

Name of green fodder 

Name 
of dry 
fodder 

Ratio of 
green 
fodder 
to dry 
fodder 

6 

26th Jan. to 8th Feb. 

Berseem and Bar son {Bras- 
sica campestris). 

Wheat 

bhusa 

2-6:1 

7 

9th Feb. to 22nd Feb. 

Berseem and senji (Meli- 
lotus). 


1*6; 1 

8 

23rd Feb. to 8th March 

Berseem and Russieui rai . 


2*5: 1 

9 

9th March to 22nd March . 

Wheat, Russian rye and 
senji (Melilotus). 

»> 

2-5:1 

10 

23rd March to 6th April . 

Berseem and oats 

tt 

3-6:1 


Roughages were weighed daily for each group. The residue left was weighed 
next morning. The quantities of roughages consumed by each group are given 
in Table IV. 

Group A was given two lbs. of molasses in addition to a basal ration of con- 
centrates. Group B was fed on tlio same basal ration of concentrates 'plus two Ibfl. 
of maize. Basal ration of concentrates consisted of two parts of crushed gram 
and one part of crushed shrivelled wheat grains. The quantities of concentrates 
fed per bullock per day during the experimental period are given below : — 


Period 

Group A 

Group B 

First four fortnights (17th Nov. 1934 to 

1 

3 lbs. of grain mix- 

3 lbs. of grain mix- 

11th Jan. 1936). 

i 

! ture, 2 Ihs. of molas- 
1 sea. 

ture, 2 lbs. of maize. 

1 

Remaining six fortnights (12th Jan. 1935 j 

2 lbs. of grain mix- 

2 lbs. of grain mix- 

to 5th April 1935). | 

1 

[ 

ture, 2 lbs. of 

ture, 2 lbs. of maize. 

molasses. 



Concentrates were fed to each bullock individually. Molasses waa mixed 
with grain mixture. Concentrates were not mixed with roughages but they were 
given separately in iron buckets to insure that each animal consumed his full share. 
One lump of common salt was placed between every two bullocks so that they 
might have a lick at it whenever they liked. 
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Dubation of thb experiment 

The experiment wa© started on the 17th of November 1934 and concluded 
on the 6th of April 1935. The experimental period thus covered ten fortnights 
or 140 days only. The results obtained would have been more reliable had the ex- 
perimental period been longer but unfortunately it was not possible because 
previous experiment hed shown that molasst's was not fed in summer at 
Lyallpur without affecting the health of the animals adverseI3^ 

The main object of the expe^riment was to see if a farmer could replace a 
starchy food such as maize in a mixed ration which he usually gives to his working 
animals in winter without any detrimental eflFect. Maize, whenever available, 
forms a part of the concentrates fed to the farm bullocks. Two lbs. of maize in 
a mixed ration of this kind were replaced b\" two lbs. of factory molasses. 

Nitrogen balance could not bo determined in an experiment of this nature. 
The authors, howevc^r, feel that if an experiment of this nature under more con- 
trolled conditions is carried out and nitrogen balance also determined it will be of 
great value to farmers. 


Discttsston of results 

(1) The details of roughages consumed are given in Table IV. On an a verage 
group A which was given two lbs. of molasses per head daily consumed 40*16 lbs. 
of roughages per day per thousand lbs. live weight and group B which received 
two lbs. of maize instead of two lbs. of molasses consumed 40*38 lbs. Thus 
group A consumed *22 lbs. of roughages per day per thousand lbs. live weight 
more than group B. The consumption of roughages has therefore been on the 
whole equal in the two groups and molasses has not affected it adversely. 

(2) It would be seen from Table I that live weight has been well maintained 
on the rations under trial for 140 days. The live weight per animal of group A 
and group B at the commencement of the experiment was 1,078 lbs. and 1,070 lbs. 
respectively. At the end of the experiment it was 1,079 lbs. and 1,067 lbs. for 
groups A and B respectively. There was a slight reduction in the live weight 
at the end of 8th fortnight in both the groups. This was probably due to hard 
work to which the animals were put during this period. Excepting the first 
fortnight the number of working days was highest during this fortnight. 

(3) The same basal ration plus two lbs. of factory molasses in one case and 
two lbs. of maize in the other has maintained the live weight of twenty-four bullocks 
(twelve bullocks received molasses and twelve bullocks maize) for 140 days. It, 
therefore, indicates that two lbs. of factory cane-molasses could replace two lbs. 
of maize in a mixed ration for working bullocks in winter. 

(4) The health and condition of the bullocks were constantly watched during 
the experiment and for fourteen months afterwards. No ill effect was observed. 

F 2 
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Twelve bullocks were fed on two lbs. of factory molasses and twelve on two 
lbs. of maize for 140 days (in winter from 17th November to 5th April), basal ration 
being the same in both the cases. They were put to the same work throughout 
the experimental period. The live weight of the animals was well maintained. 
No ill eifect of feeding factory molasses was observed on the health of the animals 
during the experimental period and for fourteen months afterwards. It therefore 
indicates that two lbs. of factory molasses could replace two Its. of maize in a 
mixed ration for bullocks in winter season. 
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Tablx 


Showing the fortnightly live-weights of 


Live weight 


Serial No. 

of fortnight 

Dates on which bullocks weighed 
(1984-35) 

1 

2 

8 




Mds. 

srs. 

Mds. 

srs. 

Mds. 

srs. 

In the beginning of ex- 
periment. 

17th November to 20th November 

12 

20 

12 

12 

13 

81 

At the end of— 

First fortnight 

Ist December to 4th December 

12 

201 

12 

12 

13 

241 

2nd 

M • 

16th December to 18th December 

12 

30i 

12 

9i 

14 

2 

8rd 

ff • • 

20th December to Ist January .... 

12 

221 

12 

U 

18 

271 

4th 

18 • 

12th January to 16th January .... 

12 

28 

12 

18 

14 

111 

6th 

n * 

26th January to 29th January .... 

12 

14i 

12 

91 

14 

0 

«th 

tt 

9th February to 12th Febniary 

12 

20 

1 

22 

13 

39 

7th 

>♦ • 

28rd February to 26th February . . ’ . 

12 

28i 

12 

241 

IS 

39 

8th 

i» • • 

9th March to 12th March . . . . 

12 

12i 

12 

111 

13 

321 

9th 


28rd March to 26th March 

12 

161 j 

12 

10 

13 

80 

10th 

If • • 

6th April to 9th April 

12 

201 ' 

12 

B1 

18 

291 


Table 

Showing the fortnightly live-weights of bullocks 


Serial No. 

of fortnight 

Dates on which bullocks weighed 
(1984-85) 






Liv 

e weight 

1 

2 

3 




Mds. 

srs. 

Mds. 

srs. 

Mds. 

srs. 

In the beginning of expert- 

17th November to 20th November 

12 

17 

12 

U 

12 

84 

ment. 









At the end of— 








lit fortnight . 

Ist December to 4th December .... 

12 

16 

11 

801 

12 

29| 

2nd 

II • • 

16th December to 18th December 

/12 

2H 

11 

88 

12 

80 

8rd 


29th December to 1st January .... 

12 

16 

11 

88 

18 


4th 

II • * 

12th January to 16th January .... 

12 

18i 

11 

38 

18 

19 

5th 

II • * 

26th January to 29th January .... 

12 

9 

12 

4 

18 

10 

6th 

II • • 

9th February to 12th February .... 

12 

23 

12 

9J 

18 

m 

7th 

»* • • 

23rd February to 26th February^ 

12 

21 

12 

f 

18 

m 

8th 

>. 

9th March to 12th March 

12 

91 

12 

1* 

12 

82 

9th 


23rd H^rch to 26th March .... 

12 

18 

11 

89 

18 

1 

loth 

M • * 

6th April to 9th April 

12 

16 

11 


18 

0 
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III 


buttocks receiving 2 lbs. of molasses each in addition to basal ration (Oroup A) 


of each bullock (ayera 

4 1 5 

kge of 4 day^ 

6 

3) 

7 

8 

1 ^ 

j 

10 

11 

12 

Average 
live 
wei^t 
of the 
group per 
bullock 

1... — 

Mdl. BIB. 

Mdfi. 

BIB. 

Mds 

STB 

Mds. 

STB. 

Mdfi 

1. STB. 

Mds. 

srs. 

Mds. 

STS. 

Mds 

. STB. 

MdB. 

BIB. 

Ifdt, 

. BIB. 

11 

16 

12 

8U 

! 

13 

141 

16 

211 

11 

6i 

12 

16 

13 

291 

14 

13 

14 

21 

18 

41 

11 

18 

12 

361 

13 

121 

16 

32 

11 

81 

12 

161 

13 

371 

14 

171 

14 

4 

18 

61 

11 

16 

18 

51 

13 

101 

16 

30 

11 

101 

12 

161 

13 

16 

14 

261 

14 

10 

18 

10 

11 

15 

13 

0 

13 

Hi 

16 

1 

11 

13 

12 

12 

! 13 

1 

31 

14 

191 

14 

271 

18 

81 

11 

83 

13 

61 

13 

31 

16 

18 

11 

2S 

12 

261 

t 

14 

11 

16 

6 

14 

141 

13 

22 

11 

80i 

13 

11 

13 

17 

10 

14 

11 

321 

12 

221 

13 

30 

14 

26 

14 

14 

18 

16 

12 

61 

13 

12 

13 

21 

t 

2 

11 

261 

! 12 

221 

13 

36 

14 

31 

14 

28 

13 

18! 

12 

1 

12 

38 

13 

131 

16 

14| 

11 

32 * 

i 

12 

m 

33 

321 

14 

121 

14 

11 

13 

121 

11 

30 

12 

351 

13 

31 

15 

24 

11 

71 

^ 12 

3 ! 

1^ 

281 

14 

2 

14 

111 

13 

31 

12 

0 

12 

271 

13 

101 

16 

181 

11 

1^1 

12 

131 j 

I 13 

331 

14 

0 

13 

39 

13 

31 

11 

38 

12 

S271 

13 

81 

15 

17 

11 

81 j 

12 

14 

13 

311 

14 

01 

14 

41 

13 

41 


III — contd. 


being fed on ordinary ration and getting no molasses (Group B) 


ol each b 

ullock (aven 

6 

ige ol 4 dayi 

6 

i) 

7 


i ' 


9 

1 

j 10 

11 

1 12 

Average 
live 
weight 
of the 

Mds. BIB. 

Mds. 

STB. 

Mds. 

STB 

Mds 

STB. 

Mds. 

STB. 

Mds 

BIB 

Mds. 

BIS. 

Mds. 

BIB. 

Mdfi. 

ars. 

1 Mds. 

BIB. 

11 

88* 

12 

171 ! 

1 

13 

26 

16 

8 

10 

21 

12 

171 

13 

84 

14 

861 

14 

18 

13 

0 

12 

2 

12 

16 ' 

18 

341 

15 

81 

9 

28 

12 

i 

24 

14 

4 

14 

311 

18 

86 

12 

88 

12 

lU 

12 

80 

13 

861 

16 

121 1 

10 

1 

12 

21 

14 

71 

16 

18 1 

14 

8 

18 

51 

12 

161 

12 

181 

13 

35 

14 

36 

0 

841 

12 

16 

13 

37 

16 

17 

18 

801 

IS 

1 

12 

23 

18 

181 

14 

31 

16 

8 

10 

11 

12 

30 

14 

9 

16 

881 

14 

161 

13 

161 

12 

881 

18 

0 

18 

841 

16 

3 

10 

2 

32 

321 ■ 

14 

101 

1 16 

21 

14 

61 

18 

121 

12 

181 

12 

26 i 

13 

201 

16 

101 

10 

6 

12 

241 

14 

241 

16 

1 

14 

171 

18 

18 

12 

19 

13 

61 1 

13 

80 

14 

38 

10 

HI , 

12 

231 

1 14 

11 

16 

16 

14 

141 

18 

91 

12 

81 

12 

18 

18 

181 

14 

261 

10 

2 1 

12 

141 

13 

371 

16 

28 

14 

1 

12 

89 

11 

211 

12 

841 

IS 

221 

14 

201 

10 

61 

12 

171 

14 

71 

i 

15 

14 

10 

18 

1 

11 

S4« 

12 

221 

18 

21 

14 

201 

10 

41 1 

12 

161 , 

18 

38 

16 

82 

14 

9 

12 

89| 
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A COMPARISON OP THE INDIGENOUS METHOD OP 
OAPONIZATION OP COCKERELS WITH THAT 
UTILIZING SURGICAL INSTRUMENTS 

BY 

F, B. HARROP, P.A.S, 

Poultry Expert to Oovemment, Punjab 


In the same way that the castration of scrub bulls is the only solution of the 
indiscriminate breeding problem among cattle, so is caponization the only method 
by which unwanted cockerels in the village may be economically eliminated. 

At present all the cockerels and pullets grow up and forage together and 
fighting and mating take place long before they attain complete maturity. It 
is only partially true to say that merely the strongest and most developed of the 
males perform the mating function, in reality much surreptitious mating between 
weedy cockerels and immature pullets has been observed. 

Another and equally forceful argument in favour of the wholesale practice 
of caponization is the fact that capons attain a marketable weight in approximate- 
ly half the time taken by uncaponized males, so that a villager could rear twice 
the number of fowls for market in tlie same time and with the same expenditure 
of labour as with uncaponized birds. The well-known tastiness and tenderness 
of the capon’s flesh is due to the docility of the unsexed bird and the consequent 
lack of incentive to violent, muscle-producing activity, as well as to the extreme 
rapidity of the flesh-building process on a soft bone foundation. % 

That part of India in which caponization is most widely and generally prac- 
tised is Kashmir, and especially the Lolab Valley. Here professional caponizers 
go about among the neighbouring villages performing the operation in return for 
payment in kind. These caponizers are generally farmers who piActise the trade 
as a side-line. If the number of fowls to be caponized is a large one they accept 
payment at the rate of one fowl out of every ten caponized. In the case of a small 
number, six seers of maize or rice is considered a suitable remuneration. 

The Kashmir method of oaponizing 

The operator provides himself with a small knife of doubtful sharpness, a 
needle with two or three cotton threads twisted together, and a small bowl of pow- 
dered charcoal. There is also an assistant to hold the fowl to prevent its struggl- 
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The cockerels themselves have an average age of twelve weeks and weigh 
approximately one-and-a-half to two pounds. 

Sqtiatting on thei ^ound, the opei^tor places the’ cock^fel on its back with 
tail towai*ds him. The assistant then holds tke legs to prevent struggling while 
the operator places one foot on eithe^r wing. Feathers B^re then plucked away 
from the abdomen so as to expose the skin in a line about three inches long and one 
inch broad. He then takes the knife and makes a horizontal slit in the skin of the 
abdomen about one inch below the point of the sternum. This incision is then 
enlarged at each end until it is about three indies long. The inner membrane 
enclosing the intestines is then similarly cut, taking care to do this only during the 
period of the cockereFs inlialations, otherwise the intestines protrude through 
the incision with the consequent risk of puncturing. 

The operator then lays down the knife and inserts the forefinger of the right 
hand into the body cavity as far as the spine. (The testicles are located on each 
side of the back-bone, at the junction of the last two jiairs of ribs.) 

, Then he endeavours to break oflF each testicle and draw it out on his finger 
tip. This proves to have an imcertain outcome. Any of the following results 
may occur to one or both testes : — 

(а) Successfully withdrawn. 

(б) Partially withdrawn. This may result in what is known as a slip.^* 

That is, the cockerel would develop the fighting and crowing capaci- 
ties of an uncaponized male, but without the flesh-developing capa- 
bilities of a capon or the fertilizing powers of a cock. 

(c) Broken and squeezed in the body cavity. This may or may not result 

in a successful capon. Should any of the tissue remain in situ it 
is probable that the bird would become a '' slip with the charac- 
teristics mentioned in (6) above. 

(d) Slipped away into the body cavity. This generally produces a success- 

ful capon, but there is the risk of death due to the presence of the 
loose and decaying organ in the body cavity. 

Having dealt with each testicle in one of the ways described above, the opera- 
tor rubs Ids finger on the earth to dry the blood, then proceeds to stitch up the 
wound with the needle and twisted thread, the latter having been dressed with a 
little of the fowl’s blood. This accomplished, he concludes the operation by 
sprinkling charcoal on the wound and introducing the testicles (if extracted) into 
the capon’s mouth for the bird to eat — ^this, presumably, by way of reward for the 
ordeal just undergone. 

The average time spent on the operation is twelve minutes per fowl. If the 
fowls do not eat they are hand fed with grain. 

Plates XIV-XVI show (t) the incision being made, (n) the insertion ol the 
forefinger, and (Hi) a testicle successfully' extracted. 
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PLATE XIV 



Mcikirijr th(‘ incision 
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PLATE XV 
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PLATE XVI 
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The conclusion drawn is that the method is crude and unhygienic and it says 
much for the hardiness of the fowls that they survive the operation. All that 
can be said in its favour is that it is cheap in that it requires no special instruments. 
In regard to cruelty, except for a few protests during the time the incision was 
being made the fowls were seen to lie quietly on their backs and not to be unduly 
distressed. 

In the main the great objection is the uncertainty of the outcome and this 
alone would justify the expense of the special surgical instruments which permit 
a positive operation with the organs in full view all the time. 

The method using subgical instruments 

The method of caponization using surgical instruments is thus greatly to be 
advocated. The instruments are inexpensive, costing probably less than Rs. 20 
per set. Generally four instruments are included, namely, a small scalpel, a com- 
bined hook and probe, a rib-spreader, and an extractor. Complete instructions 
are given with each set, and these var^^ only in small detiiil in accordance with the 
peculiarities of construction of the various makes of instruments. 

Cockerels weigliing about one-and-a-half pounds are selected and subjected 
to a period of starvation of 24 hours with -only water to drink. The object of 
this is to reduce the volume of the contents of the intestines so as to facilitate the 
operation. 

Tlio bird is laid on its side on a tfible with the wings held back and the legs 
secured by mciins of w'eighted cords. The heathers around the seat of the opera- 
tion are moistened or plucked so as not to interfere with the cutting process. Us- 
ing the left hand, the skin is then drawn back tow^ards the hip arid an incision 
made starting about three-quarters of an inch below the end of the dorsal ver- 
tobrae and continuing one inch along the line between the last two ribs. ‘ (The 
object of drawing back the skin is to prevent the wound in the skin and the cut 
in the body cavity from lying in juxtaposition after the 0])cration). The knile 
should penetrate to a depth of not more than one-quarter of an inch otherwise 
there would be the danger of injuring the intestines. 

The rib-sproador is then inserted and the ribs carefully pushed apart without 
tearing the flesh. The hook end of the probe is then used l.o tear the membrane 
covering the body cavity being careful not to damage the inbostincs. By pushing 
back the intestines with the probe, the upper testicle can bo seen lying just below 
the front end of the kidney and close to the backbone. If the upper organ is raised 
a little the lower one is visible on the other side of the bacl^bone. 

Holding the probe in the left hand and the extractor in the right, the latter is 
opened only sufficiently for insertion. The organ is then seized in the jaws of 
the extractor and removed slowly with a twisting motion in < »rder to sever it from 
the vas deferens. 

G 2 
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If the second testicle is easily visible and approachable it may also be removed, 
but care should be taken to avoid rupturing the posterior aorta which runs between 
the two organs. If either this artery is damaged or the intestines pierced, the 
bird should be killed immediately. 

If the second testicle is not easy to reach from the original incision, the rib- 
spreader should be carefully released, the bird turned over, and the whole opera- 
tion repeated from the other side. 

The caponized birds should then be removed to a separate house or crate 
containing soft straw and fed for two or three days on mash moistened with skim 
milk or buttermilk. They may then resume their normal diet until ready for 
market. 

The writer commends the process of caponization to the veterinary authori- 
ties of India, and would suggest that it be practised in all veterinary hospitals, 
encouraging villagers to bring their unwanted cockerels for caponization, and train- 
ing suitable men to practise the operation as a trade. 
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PAMPAS GRASS {CORTADEBIA 8ELL0ANA (SCHULT) 
ASCHERS AOT> GRABEN)— A NEW SUPPLEMENTARY 
FODDER FOR RUMINANTS IN NEW ZEALAND 

BY 

B. C. ASTON, R. E. R. GRIMMETT, and F. B. SHORLAND 
{Qovemment Department of Agriculture, Wellington, N. Z.) 


(Reprinted from The Empire Journal of Experimental Agriculture, Vol. IV, No. 16, 

October 1936) 


Introduction 

Although the South American pampas grass has become established in 
many parts of the world as an ornamental plant, the possibility that this quick- 
growing giant tussock may provide valuable fodder does not seem to have been 
considered until quite recently, when a New Zealand farmer^ observed that dairy 
cattle thrive if allowed to graze this coarse fodder as a winter supplement. The 
Hauraki Plains district, where Lhe experiments were initiated, comprises the re- 
claimed estuarial land of the flood plains of the Piako and Wadhou rivers, Hauraki 
Gulf, Auckland. Here the use of pampas grass as a mid-winter and mid-summer 
supplement has become firmly established with the result that the possible utility 
of tliis new fodder is being investigated in other parts of the North Island of New 
Zealand. 

In the Hauraki Plains pampas grass does not naturally regenerate from seed, 
probably because both sexes are not represented, all stocks being asexually derived 
from the handsomer female plants. The extensive reclamation of estuarial lands 
in the Whangarei Harbour, North Auckland, has, however, become in places a 
nursery of wild pampas seedlings capable of supplying mUlions of young plants and 
seeds at a very low cost to fanners. 

Pampas grass {Cortaderia eelloana*) is the well-known South American 
plume grass, which, according to Bindley and Moore [I], was introduced into Europe 

1 Mr. MoClean obtained with what is described by breeders as ‘ a very ordinary 
herd ’, a premium of Jd. per lb. for his produce, which was graded ‘ First Finest Quality ’ 
and in yield per acre exceeded that of his neighbours. 

* The authors are indebted to the Director of Kew Gardens, Sir Arthur Hill, for 
the correct botanical name of this species. 
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in 1843 through seeds from Buenos Aires sent to the Glasnevin Botanical Gardens, 
Ireland. It is now thoroughly domiciled in Europe and found in almost every 
large garden in Britain. Hitherto, in Europe and Australia, it has been cultivated 
entirely for the ornamental effect of the tall, dense, silvery plumes of the female 
plants ; the male plants bear plumes significantly less ornamental, as shown by the 
two groups of wild plants in the illustration (Plate XVII, fig. 1). 


Palatability of pampas to cattle and sheep 

It is stated on good authority that pampas grass in South America is regarded 
as a pest, and is rooted out and burnt wherever it is desired to utilize land for stock- 
farming ; and that it is never oaten by stock in Argentina. Because a plant is 
little valued in its original habitat is no proof that it will not have a use in another 
climate and soil, for instance, Finns radiata (insignis) (Monterey pine) amdCupressns 
macrocarpa (Monterey cypress) were not regarded as of much economic use in 
California, yet when grown in South Africa, Australia, and New Zealand these 
species provide quick-growing timber and are valued shelter-belts and fences. 

Von Mueller [2], an eminent Australian botanist, refers to the pampas grass 
of Uruguay, Paraguay, and La Plata as an industrial plant because, as was shown 
by him, paper can bo made from its leaves. The Australian soil and climate, like 
that of South America, may be generally too dry for the completely successful use 
of pampas grass as a fodder, but W. L. Mardon of Sylvania, Sydney, N. S. W., 
a farmer of beef cattle, writes that he has always noticed that stock were ft nd of 
• pampas grass at certain periods. He finds that on fair-quality drained swamp, 
on fair-quality black, rod, or grey soils (on sandstone strata) pampas flourishes 
like a weed. He states that the sustaining powers of pampas grass are equal, if 
not superior, to those of most other herbage, and it is beyond dispute that stock 
relish it and graze it greedily, maintaining virile health. 

Over sixty years ago experiments made with pampas grass in the moist North 
Island of New Zealand by Sir George Grey at Kawau Island, and by Dr. S. M. Curl 
[3] in the Manawatu district, suggested to them that this course grass had been 
neglected as a fodder plant. Dr. Curl, as early as 1876, recorded that pampas 
grows to a height of 10 ft., but if within the reach of stock it is kept low, for cattle 
are particularly fond of its rather coarse leaves, which contain a large amount of 
nutriment, and grow tlirough both winter and summer, cold having little effect. 
As young leaves appear, all cattle and sheep will greedily eat them, leaving more 
delicate herbage. 

In New Zealand pampas grass has been long regarded as a suitable shelter- 
belt plant, particularly in Taranaki, where some form of protection from the ocean 
winds blowing into the Taranaki Bight is essential in order to obtain the best 
results from farm stock, especially pigs. 

As an ornamental garden plant, pampas was evidently introduced very early 
into New Zealand, presumably as seed, because in the days of sailmg ships plants 
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PLATE XVII 



Fig. 1. Pampas ^rass in flower showing male (right) and female* (left) flowers 
at Wfiangarei Harbour reelamation 



Fig. 2. Pam[)as hedge* 5 y(‘ars old. Dargaville. Fig. 3. Pampas bre*ak. MeClean’s 
Northern \\’airoa Haiiraki Iflains. showing eaten out 

bre*ak of pampas anei mounds of 
dead leaves uneaten, also shallow 
water table 
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PLATE XVIII 



Fig. L PainpHs plantation in flowcM* and r<‘ady to ho <rraz(‘d off for tho first time, Taupiri 



Fic. 2. An a(‘r(* of pampas in bloom, Taiifiiri 



Fig. 3. Wild seedling pamjias on reirlaimod salt mud flat, Wliangarei 
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did not travel well, and both sexes are now widely distributed. In some localities 
these occur together, and the seedlings spread in waste spaces. There is no record 
of pampas spreading into well-grazed pasture, since stock will eat out and kill any 
stray plants. The seed is very small : some gathered from Whangarei averaging 
1,800,000 seeds to the pound. It is firmly enclosed by the glumes, so that severe 
treatment is required to set it free. Commercial ‘ seed ’ is therefore bulky and 
‘ fluffy ’.I 

Pampas is to be seen growing as an ornamental plant or as a shelter-herdge in 
gardens and along the fences of paddocks in practically every part of New Zealand. 
Nearly everywhere the plants are all female, having been derived from the sub- 
division of a single plant, the female plant being preferred on account of its larger 
and more handsome plumes. In some localities {e,g,y in parts of Otago and South- 
land), however, the male plants only are to bo seen. 

On the stop-banks of the harbour-reclamation works at Whangarei, where 
stock are practically excluded, thousands of seedling pampas in all stages of growth 
are to bo found. Several counts of areas of flowering seedlings chosen at random 
in this locality showed an approximately equal number of male and female plants. 
Some variation occurs, notably in the colour of the panicles, which in some plants 
is red and in others yellow. By selection from these seedlings different varieties 
could doubtless be produced, but such variation cannot be expected among plants 
asexually propagated, as by means of root-cuttings. 

Farmers have observed from time to time that cattle grazed with avidity 
these pampas windbreaks in various North Island stations, but this observation 
was not followed up and merely resulted in the strengthening of the fences guarding 
the pampas plantations. Where the pampas can attain sufficient size befoie being 
grazed by cattle, there is evidence that fencing is unnecessary, the canes being so 
thickly disposed and the plants so high (up to 12 ft.) that cattle merely eat the 
external leaves [4] (Plate XVII, fig. 2). 

Despite these numerous observations of cattle grazing pampas grass, the first 
recorded instance of systematic utilization of this new forage, so far as the authors 
are aware, is due to Mr. Alec McClean, a farmer who had recently settled on rec- 
laimed salt-marsh land at Waitakamru, Hauraki Plains, Auckland. This pioneer, 
noting that comparative analytical data for New Zealand plume grass or toe toe 
(Arundo conspicua) and pampas grass had been published [5] reported to one of 
us (B. C. A.) in July 1932 that for several years he had been using young pampas 
grass successfully as a winter feeder for cattle. He had gradually increased his 
plantations of p ampas by subdividing the clumps and planting 6 ft. apart, t.e., 

^ It is possible to clean seed by vigorous centrifuging, so detaching the seed from 
the surrorniding chaffy scales (the glume and palea), but there is evidence that the 
viability of suph cleaned sepd decreases rapidly, 
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approximately a thousand plants to the acre. At the time of writing he had 9 
acres under pampas for grazing, and was wintering his herd for the second year 
on pampas grass as a supplementary fodder. No other supplementary fodder was 
used, but the stock had a run-off of 48 acres on good cattle pasture. McClean 
claimed that with the aid of pampas grass he could carry on his farm of 200 acres 
(including 30-40 acres in the rough state) 200 head of cattle the whole year round. 
The practice in the district is to use hay as a winter supplement, but McClean 
found that his stock refused to eat hay when they could get pampas, therefore he 
abandoned hay -making and now relies wholly on pampas as a supplement. With 
this mild climate (mean temperature S?'", Lat. 37*26 S., rainfall 46 in., well dis- 
tributed) and rich soiP derived from organic matter and sea-mud, the growth of 
pasture is practically continuous throughout the year. The illustration (Plate XVU> 
fig. 3) shows that the water-table is remarkably near the surface. The result of 
feeding the cattle on pampas was to improve their condition, and to make the 
health of the whole herd remarkably good. McClean assured inquirers that the 
yield of butter-fat was increased as soon as the herd was put on to pampas, and at 
once diminished if taken off that supplement. This experience was repeated in 
other years. His method of feeding is to allow the cattle to graze the pampas in 
breaks, in winter, with the aid of a movable fence, a method the cattle themselves 
prefer to having it cut and carted to them. Mr. McClean has modified the original 
method and now feeds the pampas grass to his herd twice a year instead of once, 
namely at the tw o low grass-production periods, mid-wdnter and mid-summer, so 
that pampas grass may become a supplementary fooder available at any time of 
year. This is particularly valuable quality for a forage plant in this country of 
variable seasons. Experiments, including weighing the crop, suggest that if tvo 
cuts are made a year as much as 50 tons per acre of green matter may be growDi-at 
Hauraki Plains. 

The publication in October 1932 of an account of McClean’s experiments [4] 
aroused great interest in the Waikato and adjacent districts, and the discoverer 
was a^ked both for information and plants for experimental plantations. These 
plants were supplied at 30e»‘. per 100 subdivisions of the clump, a subdivision con- 
sisting of a portion of the stem (preferably one that has not borne flowers) and root. 
Thus an acre requiring 1,000 plants would cost £16 for plants alone. The senior 
author (B. C. A.) remembering that he had seen pampas growing wild and regenera- 
ting well in the Whangarei estuary (Plato XVIII, fig. 3) arranged with the Secretary 
and Engineer of the Harbour Board, Mr. W. M. Fraser, to utilize unemployed labour 
to collect seedling pampas plants for sale to farmers. This work, supervised by a 
skilled nurseryman, has proved very successful in establishing pampas plantations, 
which by this method are of better quality and much cheaper and easier to estab- 
lish than by root-subdivision from other clumps, and the mortality of the seedlings 
is lower than that of root-subdivisions, which suffer great losses in droughts to which 


^ See analyses of soil at end. 
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soedlingfl of the right size are highly resistant. The seedlings are baled and careful- 
ly packed fot transport by railway or boat at 30s. per 1 ,000 and already about 
100,000 plants have been distributed by this method. 

Although pampas was an admitted success at Hauraki Plains, where both 
soil oohditions and climate are excellent for crop production, it does not follow 
that the same success will occur in other places Where conditions are less favour- 
able. The present year's work suggests that every pampas plant is palatable to 
cattle if the leaf is not too old . that the plant grows readily on all soils, if sufficient- 
ly deep and moist for the roots to obtain the large amount of water required for 
such a quick growing, tall graminaceous plant. It apparently flourishes in all 
climates throughout the Dominion, and has even been reported growing well in 
the arid district of inland Otago (Kurow) with a rainfall of 20 in. and a severely 
cold winter with much frost. 

^ Other farmers' experiments and expefience 

The grazing experiments made in 1935 prove that pampas grass will grow 
successfully from subdivisions on a poor pumice soil with a deep pumice subsoil 
(in the Rotorua district), and that under these conditions it is attractive to well- 
fed calves. It has also proved attractive to stock on a poor, drained bog-land 
containing many stumps (Ruakuhia Swamp, near Hamilton), where no other sup- 
plementary fodder-plant could be grown. 

Mr. George Short, of Dargaville, although he has never grown pampas grass 
for fodder alone, has used it as a dual-purpose plant — shelter and winter stock- 
feed — for the past 22 years in various Auckland stations, first at Aka Aka, 
Waiuku and latterly in North Wairoa district. All btock are fond of it and will 
break down good fences to obtain it. He has grown it on drain-banks, in paddocks, 
and on ‘ poor gum -land hills ', where it thrives. It would be a great asset on 
exposed farms near the coast, where other shelter does not thrive. Mr. Short's 
photos of pampas-grass hedges five years old show how it is possible to utilize 
these hedges without fencing for both shelter and stock-food, if the pampas 
grass is allowed to grow for a few years until too dense to be eaten out entirely 
(Plate XVII, fig. 2). 

Mr. R. Q. Cranwell, of Tuikaramea Road, Frankton Junction, planted | acre 
with pampas cuttings in the Ruakuhia Swamp, in which no other supplementary 
fodder could be grown, owing to the submerged stumps and other subsoil condi- 
tions. These were grazed off in the winter of 1936. The cattle ate the pampas 
greedily, and afterwards, when excluded from the plantation, endeavoured to 
get in again. 

Mr. P. R. Seddon, Puketaha, seven miles from Hamilton, on the deep part of 
the Eureka Swamp, had planted four acres fenced into three strips. Two of these 
were grazed down last winter (1935), the middle strip being left. The results were 
satisfactory and are interesting as showing that, wheia grazed in winter, plants 

0 
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grow again so quickly that by the following autumn their leaf-growth nearly cat- 
ches up that of young established ungrazed plants which were planted at the same 
time ; the ungrazed plants developing flower-heads which reduces the develop- 
ment of leaf (Plate XVII, fig. 4). 

The Ruakura Farm of Instruction, Hamilton, established several plots of 
pampas plants, derived from different sources. The plot from root-cuttings show- 
ed a high mortality, but the plants grown from Whangarei seedlings had practi- 
cally all ‘ taken ’ and showed quite as much leaf-growth as the surviving plants 
from the cuttings, and, in addition, a far greater amount of stooling throughout 
the seedling plot. Mr. Rodda, the Manager, was quite convinced that the 
seedling method was the better way of establishing a plantation. 

Mr. Graliame J. W. Harvey, Taupiri, has planted three acres from root- 
cuttings which will be fed off this winter (1936). This dairy farmer is a skilled 
plant-propagator, and as he is experimenting with Hauraki cuttings, Whangarei 
seedlings, and seedlings derived from English purchased seed, valuable results 
can be expected from his farm (Plate XVIII, fig. 1). 

Mr. Joe B. Simpson, from long farming experience in Taranaki, states that 
pampas grass (1) gives good shelter for young tethered calves, (2) provides ideal 
thatch, (3) is a good rough winter-food, (4) is easy to grow and provides an enor- 
mous amount of food, and (5) will improve rough parts of the farm and check 
growth of noxious weeds. 

Major R. A. Wilson informs the authors that on his Himatangi (Foxton) 
sand-dune property wild pampas grass is eaten down every "winter by cattle. 
The use of pampas grass as a new plant-staple for fixed dunes opens up fresh possi- 
bilities for farmers on the dunes. Himatangi appears to be the most southern 
locality where pampas grass is regenerating naturally. 

Four or five of the leading types of soil in the Auckland province have, there- 
fore, been proved to be successful sites for pampas plantations ; one of them ex- 
tremely rich in plant-food, the others extremely poor ; the climates being fairly 
uniform but the soils differing in texture and composition, only one feature being 
common to aU, viz,, the good water-supply in the soil available for deep-rooted 
plants. 

Estuarial reclamations would seem to be particularly suitable for pampas 
plantations, but these differ in mineral plant-food content ; Whangarei drained 
salt marsh being extremely poor and Hauraki estuaries very rich, yet pampas grass 
flourishes equally in both and is palatable to stock in both ; indeed, in some areas 
at Whangami the pampas subjected to uncontrolled continuous grazing by cattle 
has been eaten out and destroyed. 

There seems, therefore, to be every prospect of this new fodder-plant beo(»n- 
ing a pemanent feature of North Island dairy farms, where the soil and subsoil, 
bein^ fairly deep, allow free descent of pampas roots to the moister SftbsoU, In 
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the Haurakl Plains the roots have been traced to a depth of 8 ft. The Auckland 
province is well supplied with water, the annual rainfall on the low levels being 
generally from 50 to 60 in., falling on 150 to 175 days, whereas in the Hawkes Bay 
province, the driest area in the North Island, the rainfall is only 35 to 45 in., falling 
on 125 to 155 days. This area sujBFers from occasional droughts. It will be interest- 
ing to compare the growth of pampas in Hawkes Bay with that on the mositer soil 
of the Auckland provincial district. A number of Hawkes Bay farmers obtained 
pampas plants from the Hauraki Plains district by subdivision of clumps. Un- 
fortunately, these were planted just before the droughty summer of 1934-35, with 
the result that almost all of them failed. A similar result attended the trials of 
an experienced farmer in the Manawatu district under droughty conditions. It 
is probable that, had seedlings been used instead of subdivisions, the experience 
would have been much more favourable, as seedling- pi ants in the Wellington 
City distric^t, which suffered from the same drought, experienced no mortality. 

Although young pampas plants or cuttings are peculiarly susceptible to 
drought, when once established this new fodder-plant is drought-resistant — another 
valuable character. In the very dry summer of 1934-5 production of butter-fat 
in the Hauraki Plains received a severe check ; many farm herds yielded only half 
the usual quantity, and farmers were hard pressed to provide sufficient feed for 
the cows. Ensilage, saved for the winter, and tuinip crops, although only half- 
grown, wore fed on most farms. In spite of the shortage of pasture Mr. McClcan 
enjoyed almost a record season, and the butter- fat production dropped only a few 
points below his normal average for January. This happy position he attributed 
solely to the pampas grass which he fed regularly, and of which he had sufficient 
reserve for winter food. The pampas did not appear to suffer in growth or succu- 
lence from tho drought. 

P. W. Smallfield, Fields Superintendent, Department of Agriculture, Auck* 
land, writes recently : ‘ I visited Mr. A. McClean's farm at Wadtakaruru, and 

watched the dairy herd grazing off a break of pampas grass. Mr. McClean has 
for a number of years been experimenting with pampas grass as a supplementary 
stock- food, and recently tho us(»fulnoss of this plant for general feeding has received 
wide attention. Some quite useful plantations have already been established 
on some of the poor peat areas of the Waikato, and there is no doubt that the plant 
has possibilities. No one could watch the cows on Mr. McClean's farm quietly 
grazing the pampas plants without being impressed with their potentialities — 
an actual living fodder for winter feeding.’ 

That pampas will flourish in tho driest Hawkes Bay district, if the requisite 
cultural conditions and proper method of obtaining the plants are used, is proved 
by the experience of a farmer at Waipawa, Mr. J. J. Carter, who had exceptionally 
good results in establishing a batch of seedlings, which, unfortunately, arrived 
in a very dry state from Whangarei in October. He had, however, the good for- 
tune to plant them in a year which was exceptionally wet, and on well-tibed and 
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between rows of Ohou moiUior crop. Seen in December 1935 (mid-aummer in 
Zealand) by the junior author (R. E. R. G.) the majority of the plants showed signs 
of growth mostly confined to a single leaf appearing from one shoot. Seen again 
in mid- April 1936 the pampas had made splendid progress, individual plants being 
4-6 ft. high and each having more than a dozen shoots. The growth made here 
was better than any observed in the milder Waikato district, except possibly in 
one instance. Some seedlings which were apparently quite dead when received, 
but had been given special treatment in a garden, responded to the better soil con- 
ditions of the garden and much simpassed those grown in the field, showing in April 
growth over 6 ft. long, some having stooled to about 12 in. across, and having a 
score or more shoots. 

This farmer is convinced that, provided seedlings are planted out when re- 
ceived in the place that they are to occupy permanently, which should be well 
prepared beforehand, seedling pampas responds exceptionally well to good tillage, 
water-supply, and weeding. He also considers that the plants must be well fenced 
from stock, as when some sheep were put into the Chou moulier, a splendid crop, 
they broke into the pampas and ate some plants, neglecting the associated growth 
of clover, grass, and weeds. 

This farmer’s experience of the phenomenal growth of seedling pampas has 
been borne out by the senior author in his garden in Karori, Wellington, 200 miles 
south of Hawkes Bay and 600 ft. above sea-level, on a windy hill-aide but the 
ground had been well trenched. Twenty seedlings from Whangarei were planted 
closely in a line, and when a year old the first cut had to be made because the 
plants were shading other vegetable crops adjacent. The first cut was made on 
December 24, 1935, the weight being 25 lb., and the second cut was made on March 
11, 1936, the weight being 23 lb. — a total of 48 lb., green weight, for the 20 seed- 
lings. By April 12, 1936, the plants had grown another 15 in. high. Pampas 
evidently benefits greatly by planting in deeply tilled soil even though air and 
soil temperatures are low. 

Chemical investigation 

In this investigation an attempt has been made to compare the composition 
of the pampas grass with that of certain well-known forage grasses, and to corre- 
late, if possible, the feeding- value of this grass with the analytical data given below 
[7, 8]. The analyses of the pampas grass were made on samples taken from the 
Hauraki Plains. Sample No. 1 was representative of plants that had been fired 
six to seven months before cutting ; sample No. 2 comprised the growth from two 
plants (1101b.) during a period of about one year. A detailed account of the 
chemistry of the carbobydrc-tes of these grasses is not of immediate interest and 
will be published elsewhere. 

Although much information on the mineral-content and composition of the 
fats and proteins in the various ferine grasses is ayailahle, the systematic 
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treatment of cell-wall constituents, or structural carbohydrates, and the sugars 
has been practically neglected. 

In Table I the chemical composition of pampas grass is compared with that 
of well-known forage grasses. Special attention has been given to the structural 
carbohydrates which, besides constituting the bulk of the dry matter in a grass, 
serve to discriminate between the various species. 

It has been customary to group the cell-wall constituents under the term 
‘ crude fibre ’ and to attribute to this fraction an energy value in the nutrition of 
ruminants equivalent to that of an equal weight of starch, on the ground that it 
is broken down in the rumen by bacteria into readily assimilable glucose. Such 
empirical treatment of the food- value of crude fibre, consisting as it does of a he- 
terogeneous mixture of cellulose, hemicellulose (pentosans, hexosans), and encrust- 
ing materials, such as lignin, has not met with complete approval. It is likely, 
for instance, that the constituents of the crude fibre vary individually in their 
availability to the animal. The experiments of Furth and Engel (1931), and of 
Stone and Jones (1892), quoted by Mangold [11], show that the hemi celluloses, 
like the cellulose, are readily digested by ruminants. In contrast with starch, 
however, these two constituents are both made available, not by enzymic action, 
but by bacteria in the rumen ( [12] and Schieblich, 1932, quoted in [11] ). It is 
generally accepted that lignin is either not readily available or completely indi- 
gestible [11], but according to Woodman and Stewart [13] the digestibility of cel- 
lulose is not entirely dependent on the degree of lignification or the lignin-con- 
tent of the crude fibre, since, for instance, in grass the decrease in digestibility, 
with age is associated with a relatively small increase in lignin-content. The crude 
fibre constitutes the essential material of the cell-membranes, and the contents 
of the plant-cells can be utilized only if the cell-wall material is digestible or readily 
ruptured. It is apparent, therefore, that from the nutritional point of view alone 
further systematic examination of the cell-wall carbohydrates is needed. 

Regarding the structural carbohydrates Table I shows that the chief dif- 
ference between the pampas grass and the common forage grasses lies in the higher 
percentage of cellulose (37-41 per cent as compared with 21-33 per cent). This 
relatively lugb percentage of cellulose, together with the large yield of green mate- 
rial (estimated at 50 tons per acre [4]), suggests its use for paper-manufacture. 
The esparto grass of Spain and Algeria, used for paper-pulp, contains about 46 
per cent of cellulose. Comparative figures for the lignin in the common forage 
grasses are not available. The determinations of this substance in the pampas 
grass gave from 16*6 to 18*6 per cent, as compared with 17*9 per cent given by 
Norman and Jenkins 14 for grass. Less sugar appears to be present in the pampas 
than in the other grasses given in the table. As compared with the standards given 
by Orr [16] for good forage grass, the pampas grass, including the whole of the 
above-ground portion, or considering the green leaf and basal portions separately, is 
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deficient in lime, phosphate, and protein (CaO, 0*15— 0*47 per cent, as compared 
with 1 • 10 per cent ; PgOg, 0 • 22 — 0 • 44 per cent, as compared with 0 * 77 per cent ; 
and protein, 6*43 — 10*67 per cent, as compared with 18*3 per cent.). When, 
however, it is considered that pampas grass is intended only as a supplementary 
fodder, it will be appreciated that the high proportion of carbohydrates is useful 
in balancing pastures high in protein, whilst the evident palatability and high 
yield of dry matter (more than 26 per cent) must not be overlooked. Turnips, 
for example, although richer in protein (14*4 per cent), are poor ih phosphate 
(0*14 per cent P2O5), and contain only about 10 per cent of dry matter, whilst 
hay from mixed grasses contains 8*76 per cent protein and 0*38 per cent P2O5 
[16]. 

To account for the evident ease with which such a fibrous plant as pampas 
grass is digested by ruminants, it has been suggested that as lignin occurs in 
intimate associating with cellulose, these constituting tdgether the greater part 
of the fibre or cell- wall, the lignin, being itself indigestible, protects the other plant 
constituents against the action of the ruminant’s digestive juices. Where, how- 
ever, as in pampas, the same amount of lignin is spread over a much larger amount 
of cellulose, the protective action of the lignin will be diminished and the plant 
more easily digested. 

Summary 

Pampas grass {Cortaderia Selloana) provides under certain conditions an excel- 
lent supplementary fodder for cattte, the coarse leaves being easily grassed. The 
New Zealand pulme grass or toe toe (Arundo compitua), although similar in appear- 
ance to pampas grass, is not readily eaten by stock, unless chaffed, on account of 
the relatively great tensile strength of the leaves. 

Pampas grass flourishes on a wide range of soils in l^ew Zealand, b^ing pa7*ti- 
cularly suitable for reclaimed salt marsh. Although plantations suitable for graz- 
ing maybe established from cuttings, the ideal method is to plant from seedlngs 
which are spaced 6 ft. apart (1,000 plants per acre). The seedlings, at first in 
seed-pans, are transferred after selection to a frame or a suitable seed-bed. When 
they are 6 months old they are ready to plant in the field. The planting should be 
done in the spring when there is no longer any danger of frost. The jplailtation 
should not be grazed until the end of the second year and then only intermittently in 
breaks, the animals having a run of pasture. 

Comparative analytical data show pampas gi^s to be low in phosphate, lime, 
and protein, as compared with the common forage grasses. The high proportion of 
carbohydrate, however, is useful in balancing the high protein-content of young 
pasture grass. 
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Analyses of soil at Waitakaruru, Hauraki Plains, Auckland (cf. page 365-366) 

(a) Mechanical analyses 


Results are percentages on air-dried soil. 
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(6) Chemical analyses 

Results, except*, are percentages on soil dried at 100°C. 
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MODERN CinXING OF LAYING HENS 


BY 
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(Reprinted from The JRhodesia Agricultural Journal^ Vol. XXXIT, No. 3, March, 1936) 

The operation of culling or the sorting of the good from the bad amongst 
hens bred for egg production should be carried on all the year round. 

Eggs . — Preliminary elimination of unprofitable birds commences in discard- 
ing unsuitable eggs for incubation. This operation is most important as it goes 
to the root of the existence of culls. For this reason there are some men devoting 
all their time and energies to the production of better stock ; they are the sti d 
breeders. 

The commercial egg-farmer, therefore, will have this selection done for him 
if he purchases his stock from a reliable stud breeder, which practice is strongly 
recommended. If stock is not purchased annually in the form of day-old chickens 
then the commercial egg-farmer must go to considerable trouble and expense 
in selecting his breeding birds. The hens must be true to type and, more im- 
portant from his point of view, have a record of at least 200 eggs in their pullet 
year of good standard size (2 oz.) quality, toxture and shape. The male Idids 
must, if possible, be even of better lineage than the hens from a production point 
of view and of robust vigour. As stated previously, the eggs from these selected 
pens must then be culled before incubation. Select only 2-2 1/4 oz. eggs of 
correct shape, good smooth texture and the correct colour, for the breed, c.p,, 
all Leghorn eggs must be chalk white. Eggs for incubation should not be more 
than 7 days old in order to hatch sound, robust chickens artificially. 

Chickens . — On hatching, culling commences immediately by refraining from 
assisting weak chickens from the shell ; these will only be culled in a few months 
time after they have cost a few shillings more, so don’t throw good money after 
bad. 

Any deformed or weakling chickens should be killed when the hatch is taken 
off. Thereafter, during the whole growing period, any chickens not growing 
out well should be examined, and if the cause can only be laid at the door of poor 
oonstitational ability then they should be disposed of to the best e^vanta^e, which 
may mean simply killing them off. 


{ 376 ) 
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Pullets . — With the commencement of lay of the pullets the work of culling 
on actual production begins. The previous work done till now simply ensures 
that every pullet coming to maturity has the best chance the owner can giv© it 
of proving itself profitable. 

Precocity . — Experiments (^) have shown that the best laying birds mature 
early and that the birds putting on the worst records usually commence to lay 
late in their pullet year. Therefore, the age of maturity, that is when the pullet 
comes into lay, is of great importance and helps in good culling practice. The 
quickness of feathering over the back is a guide to the precocity of pullets. En- 
vironment and management have a good deal to do with this rate of maturity, 
but even so the best birds will invariably mature first. 

All pullets of the Mediterranean class should commence to lay m 200 days 
from hatching, and pullets of the dual-purpose class — most English and American 
breeds— should commence in 260 days if the rearing management has been on 
correct lines. Pullets taking longer than this to mature are usually more profitable 
if sold before they have eaten any more feed. On the other hand very precocious 
pullets are abnormal or badly managed and will more often than not be lacking 
in constitution and lay small eggs, so should be culled in most cases. 

At this point culling practice may be continued by either (1) trapnesting or 
(2) individual examination of external characteristics. 

(1) Trapne^ting . — This method of determining the actual record of a bird 
was first made use of, as far as we know, by the late Douglas Tancred in the United 
States of America. 

The chief use of trapnesting is the selection of the best birds for pedigree 
breeding work, but to obtain the fullest use of them they should also be used on 
this type of poultry farm for culling the non-productive pullets. Any pullets not 
laying an average of 12 to 16 eggs during the first three months of laying will 
probably fail to score 160 eggs for the year, a number which is to-day reckoned 
the low limit for profit on the poultry farm where birds are fed on purchased feeds 
in semi -confinement. It will pay best to cull these pullets at the end of three 
months trapping, also any persistently laying abnormal eggs of any description. 
During the remainder of the year all birds that show signs of failing to reach the 
160 egg standard for any reason should be sold off. 

At the end of the year only birds having laid 160 marketable eggs or over 
should be kept for the following lajing season. 

This system is, of course, excellent, providing a true record and enabling 
the owner to dispose of his culls the moment they become unprofitable and spread- 
ing the sales throughout the year. It is excellent for the poultry man near a good 
market where he can dispose of several dressed culls per week, for he will realise 


(^) Hioe (1915)» Goodale (1918h Kennard (1921), Hays and Bennett (1923), Buster 
(1924), JuU (1924), Kempeter (1925). 
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much more for them in this way than by selling a large number all at once as live 
birds. It is, however, a somewhat expensive system compared to the second 
method. (For construction of trapnests see Bulletins 870 and 875, obtainable 
from the Department of Agriculture, Salisbury). 

(2) The method of culling by means of the examination of the external 
characteristics of the hen was first used by the late Walter Hogan in the United 
States of America in 1905. The system is much the same to-day and is often 
still called “ Hoganising.” 

In later years experiments have shown the correlation between the different 
physical characters and annual egg production ; some have been found to have 
no correlation however. The characters chiefly held worth while studying to-day 
are : — 

1. Pigmentation in yellow-skinned breeds. 

2. Time of annual moult. 

3. Capacity of abdomen. 

4. Pliability of abdomen. 

5. Width between pubic or pelvic bones. 

6. Comb texture. 

It will be noted that those are all physiological characters. The body measure- 
ments or morphological characters have shown less correlation with annual egg- 
production and, therefore, less emphasis should be placed upon them when using 
this method of culling. 

(1) Pigmerdatiov.—TYiQ; yellow-skinned breeds possess a yellow pigmenta- 
tion beneath the skin which is probably the most reliable single character fqr 
judging the production of a hen. 

Palmer (1915) has shown that the presence or absence of this pigment in 
the fowl or its eggs is directly correlated with the presence or absence in the feed 
of a carotinoid pigment called xanthophyl. It is clear, therefore, that hens fed on 
a ration of feeds devoid of this pigment may be pale and have the appearance of 
having laid, though actually they may not have produced an egg. The character 
of the feed being fed, therefore, should be considered when culling by pigmentation. 
Feeds such as yellow maize and all green ftH'ds are rich in this yellow pigment. 
When a pullet commences to lay this pigment from the feed passes directly to the 
ovary and the developing yolk. Gradually the pigment stored in the body is 
drawn upon as production continues and does not return until the bird ceases 
to lay. — Blakeslee and Warner (1915), Palmer and Kempster (1919). The pig- 
ment disappears from the body in the following order as laying progresses : — 

1. The vent loses its pigment rapidly so that a white or pink vent indicated 
laying and a yellow vent that the bird has ceased to produce. 



MODERN CULLING OF LAYING HENS 


879 


2. The eyering formed by the inner edges of the eyelids loses pigmentation 

a little more slowly than the vent. 

3. The earlobe is the next to bleach out, by which time the bird will have 

been in production for 2-3 weeks. 

4. The beak loses its pigmentation from the base first and the point last. 

The lower beak bleaches more rapidly than the upper one. A com- 
pletely bleached beak indicates 4-6 weeks continuous production. 

5. The shanks are the last to bleach because of slow circulation, commencing 

from the front and ending last of all at the back at the base of the hock. 

A bleached shank indicates continued production for about five 

months. 

When a hen ceases to lay the pigment returns to the body in the same order 
in which it left. With a little thought, therefore, it is possible to tell fairly ac- 
curately the history of the last six months production of any yellow-skinned bird 
normally fed. For instance, pale shanks, yellow beak, yellow vent will indicate 
that the bird laid more or less continuously for five months, but has ceased to lay 
for about one month. Pale shanks, pale vent, pale tip to beak with a yellow 
band around the beak, will indicate five months production, a break of non-pro- 
ductiveness or short duration occurring 2-3 weeks ago, whilst the bird is now 
in production again. 

(2) Time of annual moult is the next to be considered when the main culling 
is done at the end of the first laying year when the bird has been in production 
for twelve months. In this rc'spect due regard must be paid to the time of hatching, 
as it is found that late hatched pullets moult later than early hatched pullets. 
With this in mind, however, it has been shown that pullets moulting late in the 
season are better producers than pullets moulting early in the season, 'f'o make 
this clearer, a pullet hatched in July, if she moults in November' the following 
year, will be a lower egg-producer than a pullet hatched at the same time that 
does not moult until the following March, provided always that outside influences 
are not concerned. Further, an early moulter usually takes longer to renew 
her feathers than the late moulter who moults quickly and is often in production 
again before the early moulter, thus she is out of production for a much shorter 
period. Blakeslee, Harris, Warner and Kirkpatrick (1917), Van Rooyen (1932). 

(3) Capacity as indicated by the distance from the tip of one pubic bone 
to the posterior point of the keel is an indication of annual egg-production. Nor- 
mally the greater the distance the better the egg-production. Van Rooyen (1932). 

( 4 ) Pliability of abdomen is judged by feeling the skin of the abdomen between 
the fingers. The heavy producer has been shown to have a velvety skin and the 
whole abdomen soft and pliable, whereas the low producer has a thick, hard skin 
usually with a layer of hard fact beneath. — Van Rooyen (1932). 
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(5) Width between pubic bones in the good layer is great whilst in the poor 
layer the bones may be almost touching. This measurement and also that of 
capacity varies according to whether the bird being handled is actually in lay 
at the time or not, and due consideration must be allowed for this. The pubic 
bones themselves in the heavy layer are thin and tapering and pliable, whereas 
in the poor producer they are thick, blunt and stiff. — Sherwood (1922), Van 
Rooyen (1932). 

(6) Comb texture is gauged by the smoothness or otherwise of the surfaces 
of the comb. The high producer when in lay has a large full smooth waxy comb 
and wattles, whereas the poor producer’s head appendages are smaller, rougher 
and coarser. — Blakeslee, Harris, Warner and Kirkpatrik (1917), Van Booyen 
(1932). 

The correlation between these six characters and annual egg-production 
has been shown by investigators, but there are other minor characters which un- 
doubtedly are also correlated in this way and are always found in the good pro- 
ducer — they may be summarised as follows — 

A bright prominent round eye ; freedom of feathering round the face ; tight- 
ness of feathering ; the face clean cut and rather thin ; strong well arched beak ; 
the temperament is active, nervous and alert, yet the bird is friendly and easily 
handled, especially if trapnested ; appetite seldom satisfied. A broad back and 
deep body are also desirable, though not esssntial, for the great layer. 

General activity and vigour, of course, play a great part in the make up of 
the high producer. It must be clearly understood that when handling birds for 
culling using these principles due regard must be paid to age and breed of birds. 
Also, it is essential that the operator should take into consideration all the charac- 
ters as set forth and not cull a bird for failing in one or two respects. Judgment 
is required. Practice is essential before anyone can become really efficient, though 
it comes very easily. It is the duty of every poultryman to understand this work 
to the best of his ability, for to obtain the best results from his flock he must per- 
form the operation himself when production indicates. He knows best how the 
birds have been managed and, therefore, is in the best position to cull them. 

This main culling by means of examination of the external characters as 
enumerated should be carried out in mid-December in order to get as many birds 
sold during the time when high prices are ruling and when early moulters have 
stopped laying. A later culling may take place in February or March, when the 
best birds are being selected for breeding purposes. 

The best method of handling the birds is to drive them, a few at a time, 
from the laying house through a trap door into a catching crate. From the crate 
they are culled and placed in their respective pens. By this means the birds are 
not frightened and the operator can be working the whole time. A catching 
crate liM sliding doors at each end and a hinged door on top for the removal of 
birds. 
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To cull, a right-handed person should grasp a bird in the crate by a wing 
close to the body, remove it carefully and then grasp the legs immediately above 
the hocks in the left hand between thumb and fingers, having the head towards 
the operator and the breast of the bird lying flat along the palm of the hand. 
In this attitude the bird may be turned in any position for examination and handled 
easily and correctly with the right hand. 

If a flock of pullets is culled at the end of the first laying year, the remaining 
birds should pay to keep for the next year. At the end of the second laying 
season only those birds good enough to be classed as breeders should be kept for 
a further season, for production is highest during the first season and normally 
drops every succeeding year. 
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The clastification of the cottoae of Asia and Africa. J. B. Hutchinson and 
B. L. M- Ghosb ( Ind. J. A<jric. Sci,, 1, 233) 

(1) Thb present state of knowledge oonoerning the classification of Qossypium 

species is summarised with particular reference to the literature on Asiatic 
cottons. 

(2) A classification of the indigenous and naturalised cottons of India and 

Africa is developed on the basis of modern genetic and taxonomic know!- 
edge. 

(3) Cultivated Asiatic cottons are classified as follows ; — 

O, arbor eum L. var. a. typicum 

V6U*. b. neglectum 
var. c. cemuum 
(?. herhaceum var. a. typicum 
var. h,frute8cena 
var. c. africammi 

(4) Q, arborewm var. typicum and O, arboreum var. neglectum are divided on 

geographical grounds, and on account of their recent evolutionary 
■history, into four forms : — 

I. forma bengcUensia 
II. forma burmanica 

III. forma indica 

IV. forma soudanensia 

(6) Cultivated New World cottons are classified according to Harland*s scheme 

into : — • 

O, hirautum L. 

O. religioawn L. 

Q. barbadenae L. 

6) Stockaii Mast., the wild cotton of Sind and Arabia, and Q, anomalum 
Wawra and Pejnr., the wild cotton of Somaliland and the Sudan, are 
described and the parallelism between them and O, herbacemn L. and 
arboreum L. is discussed. 6?. Baksri Watt, a little known wild species 
from Sind, is mentioned. Reference is made to Cienfugoaia triphyUa 
Engler, which is transferred by Chevalier [1933], and Skovsted [1935] 
to Chaaypium as Q, triphyUum. 

(7) The distribution of the Asiatic species and recent evolutionary trends in them 

are discussed. 

(8) The present status of the New World species in India and Africa is sum* 

marised. {Atuhora* abairact) 

( 382 ) 



ABSTRACTS 


383 


Studies on the root«rot disease of cotton in the Punjab, III. The effect of 
some physical and chemical factors on sclerotia formation. B. Sahai 

Vasudbva {Ind. J. Agric. ScL, 7, 269) 

Expbrimejtts con 1 noted to determine the conditions for the formation of sclerotia 
of Rhizoctonia hat'xticola and Rhizoctonia aolani show that the intensity of sclerotia for- 
mation depends on the concentration, depth and the pH value of the medium. The 
importance of sugar, nitrogen and phosphatic constituents on the sclerotia formation 
has also been explained. 

The nutrient media containing ammonium salts have a toxic effect on the growth 
of the fungi studied. 

Dilute solutions of mercuric chloride, copper sulphate and phenol are quite effective 
in checking the growth of Rhizoctonia bataticola and Rhizoctonia aolani. 

Hydrocyanic acid gas penetrates in the soil up to a depth of 18 inches and kills the 
resting bodies of the fungi. {Author's abstract) 


A comparative stady of species of Septoria occurring on wheat. J. C. Luthba^ 

Abdus Sattar and Abdul Ghani (Ind. J. Agric. Sci.^ 7,271) 

1. The following three fungi have been studied : — 

(a) A Septoria species causing a disease of wheat in the Punjab. 

(h) Septoria tritici Desrn. 

(c) Septoria nodoriirn Berk. 

2. The symptoms of the disease and nature of injury caused by the various fungi 
as observed on naturally or artificially infected plants have been dascnbed. 

3. A comparative study of the various fungi has been made as regards the follow- 
ing ; 

(a) Morphology on the natural host and on various artificial culture media. 

(b) Response to environmental conditions such as nature of mediiim, acidity of 

medium and temperature. 

(c) Manner of spore germination under a variety of conditions. 

4. Inoculation experiments have been done on wheat and various other plants in 
pots as well as in field and the following results have been obtained ; 

(а) All the three fungi are highly specialised on wheat. 

(б) The species of Septoria which occurs locally and Septoria tritici mainly attack 

leaves and loaf sheaths and rarely stem and awn.s and Septoria nodonmi 
generally causes blotch on the glumes. 

fS. A discussion of the experimental results in relation to the taxonomy of these 
forms is given and the following conclusions are reached 
(t) Septoria triHci and Septoria nodorum are different from one another and are 
ponfirmed to be good species 

K 
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(u) The species of Septoria causing a disease of wheat in the Punjab is identical 
with the species Septoria tritici. It may however be considered a slow- 
growing strain of Septoria tritici Desm. (Authors^ abstract) 


Studiss on ScAistocerca gregariaTortk. IX. Some observations on the 
histology of the blood of the Desert Locust. C. B. Mathvb and B. N. 
SoNi (Ind. J. Agrie. Sci., 7, 319) 

Thb haematocytes of the blood of the Desert Locust are colourless nucleated cells 
floating in transparent greenish plasma. In the earlier hopper stages the plasma is 
loaded with fatty globule and the number of haematocytes per unit volume is small. 
As the locust reaches advanced hopper stages the haematocytes become more numerous 
and the fatty globules diminish, till in the winged stage it is rarely that fat globules are 
present in the plasma. 

There are four forms of the haematocytes, viz,^ {i) mother cell, (ii) proleucocyte, 
{Hi) granular leucocyte, and {iv) phagoc}^)©. The ‘ mother cell ’ is small and circular 
in form. It is at this stage only that multiplication (by mitotic division) takes place. 
The proleucocyte arises from the ‘ mother cell The granular leucocyte and the 
phagocyte both arise from proleucocyte. A granular leucocyte is characterised by 
the presence of albuminous granules, which are hypertrophied mitochondria and unlike 
the latter are resistant to the action of acetic acid and alcohol. These leucocytes serve 
as nutrition storage cell. 

A phagoc>i)e, as the name implies, possesses phagocytic properties. It abounds 
in mitochondria which seem to help the cell in its phagocytic function. 

The cytoplasmic inclusions, the golgi bodies and the mitochondria, are present in 
all the stages. In granular leucocytes, in addition to these, the mitochondria in their 
modified forms, namely, as albuminous granules, are also present. ^ 

There is no amitotic division, nor do the haematocytes, in any stage, possess amie- 
boid movement. {AiUhors' abstract) 


A preliminary micropbotographic study of the fat globules of the milk of 
Indian breeds of cows and buffalos. Zal R. Kothavalla and S. D. 
Sitnawala (Ind. J. Vety. Sci. db Anim. Busb.y 7, 8) 

Thb authors have recorded the variations in the size and number of fat globules of 
the milk of Indian buffalo breeds and two classes of cow breeds, the draft and the milch 
breeds. The buffalo’s milk as compared with that of cow’s is shown to have fat globules 
of a larger size though smaller in number. Cow’s milk of the draft breed is shown to 
have fat globules of medium and more uniform size and more in number when compared 
with that of milch breeds. An attempt is made in classifying the suitability of the milk 
of Indian breeds in producing the different dairy products like butter, cream, cheese, 
etc based on the shape, size and nnmber of fat globules. (Authors' abstract) 
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'tkeilenasis of cattle in India. S. K. Sen and M. K. Sbiniva^an {Ind. J . 

Vety. ScL do Anim. Husb,y 7 , 16 ) 

The acute or fatal forms of bovine theileriasis in India resolve themselves into two 
well-differentiated categories, as described below : — 

(1) Theileriasis in imported Friesian bulls, — The disease usually runs a chronic 
course, with periods of prolonged absence of any clinical symptoms, but it may suddenly 
assume an acute form and rapidly progress to a fatal issue. The affected animals 
exhibit an elevation of body temperature and sometimes also symp terns of “ pica 
whilst the visible mucous membranes are often markedly aneemic, although this last 
may sometimes be negligible. Lachrymation and marked swelling of the superficial 
lymphatic glands are also fairly constant features of the disease. The examination of 
blood smears frequently shows only rare or few parasites and Koch’s bodies, but in a pro- 
portion of cases they may occur in large numbers when the disease is at its height, the 
majority of the paiasites being round or oval in form and nearly 50 to 70 per cent of the 
rod blood-corpuscles being invaded by them. There is no solid or sterile immunity 
in this condition, but a state of premunition, and recovered animals are liable to relapse. 
The rate of mortality amounts to 25 to 30 per cent. The outstanding features of post- 
mortem appearances are an enlargement of the liver and spleen and the occurrence of 
petechiae in various organs. 


The species of parasite concerned in this form of theileriasis possesses characters 
which are mostly identical with those described by du Toit(1930 ) for Theileria annu- 
lata, and all available evidence points to the conclusion that the infection is exotic in 
origin, the organisms being probably acquired by the animals during the course of their 
voyage to India. 

(2) Theileriasis in Indian cattle, — This condition, which forms the main subject of 
the present paper, has been extensively studied in artificially infected hill brills, the 
disease having been successfully reproduced in them by the inoculation of virulent 
blood and organ emulsions, although nearly 47 per cent of the animals proved refrac- 
tory to the infection. 

The average incubation period in artificial infection is 16 days, and in fatal cases 
the average duration of the disease is 6* 5 days, but when recovery occurs, it extends 
over a period of 4 to 17 days. The principal symptoms consist of an elevation of the 
body temperature, progressive inappetence and an enlargement of the prescapular and 
precrural glands, whilst the visible mucous membranes show varying degrees of icterus 
and petechiae. In a number of ca^es, the temperature suddenly drops down to sub- 
normal before death ensues, but when death occurs early, the temperature remains high. 
The examination of blood taken at the first rise of temperature frequently reveals the 
presence of rare pareusites and Koch’s bodies or both, but the parasites rapidly increase 
in number as the disease advances and may eventually invade 50 to 100 per cent of the 
red blood-corpuscles, although Koch’s bodies may vary in number from “ rare * to 
“ numerous ”, The parasites are usually seen as round forms, the rods ” being rarely 
encountered. The rate of mortality amounts to more than 76 per cent. 
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The sequence of changes occurring in the blood of an affected animal has been found 
to furnish a fairly reliable indication as to its chances of recovery. In the event of the 
prognosis being good, the first noticeable change in the blood picture is the occurrence 
of anisooytosis, this being followed by polichromatophilia and granular basophilic 
degeneration. 

The most constant post>mor(em findings are a thin and watery character of the 
blood, oedema of the lymphatic glands and of the spleen and a gelatinized condition of 
the body fat. There are petechiae of the serous membranes and respiratory tract, 
whilst the abomasum may show characteristic ulcers. 

The parasites remain viable up to 96 hours at 21°-22°C,, and when stored in the 
refrigerator, they lose their infectivity within six days. Blood showing large numbers of 
parasites €ind Koch’s bodies was filtered and the infectivity of the filtrate was tested on 
bulls, but the result was negative. The serum derived from such blood and treated vn 
the same manner likewise proved non-infective. 

Twenty drugs were tested as to their efficacy for this condition, but the results were 
unsatisfactory. A short series of trials was also carried out to test the value of premu- 
nition against the disease and the results were encouraging. 

The species of parasite concerned in this form of infection presents a close resem- 
blance to Theileria dispar, as described by du Toit [1930]. {Authors^ abstract) 


Pneumonia in foals due to Corynebacierium equu V. B. Bajaqopalan 

(Ind, J. Vety. ScL ds Anim. Htisb,, 7, 38) 

A PABTicxmAB form of pneumonia is known to occur with some frequency in certain 
breeding studs in the Punjab, and the etiology of this condition, which was thought 
to be identical with that described by Magnusson in Sweden, has been under investiga- 
tion for some time. 

The infection is generally confined to foals about one to two months old and, occa- 
sionally, symptoms of joint-ill may be seen in addition to those of pneumonia. The 
mortality is high. Post-niortem examination reveals large abscess cavities in the lungs 
and the mediastinal glands. 

Corynebacierium equi, the causal agent, can be recovered in nearly every case in 
pure culture from the abscesses in the lungs and mediastinal glands, as well as from the 
ffiBces, sometimes from the heart-blood and, rarely, from the joint fluid of naturally as 
well as artificially infect ed coses . The c altural and biochemical chareicters of this organ- 
ism are described. 

It has been possible to reproduce the typical symptoms of the disease by an intra- 
nasal douche of a saline suspension of the organism. Age, as in natural incidence, 
appears to be the chief factor in the artificial reproduction of the disease. 

Attempts were made to assess the value of vaccination and of treatment with mer- 
courochrome and iodine. The results were inconclusive for want of animals of suitable 
age in the form^ case, and for want of controls in the latter. (Au^or^s abstfoct) 
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The sulphur content of some Indian grasses. F. J. Wabth and T. S. EIbishnak 

(Ind, J. Vety. Set. dh Anim. Htesb., 7, 54) 

Amonort grasses growing side by side in the natural st ate, it was found that species 
of the tribe Chlorideaj contain more sulphate than is present in other species. There 
was no corresponding excess of sulphur in the proteins of these. 

The stalks of grassoe contain more sulphate than the leaf. In lucerne the reverf e 
is true. (Authors' abstract) 


Is there a relationship between the viruses of rinderpest and Doyle’s 

disease ? V. R. Rajagopai^ai^ (Ind, J. Veiy, Sci. 4c Anim. Hush., 7, 59) 

I It has been shown that rinderpest mi us does not give rise to Doyle’s disease in 
fowls and vice versa ^ and that no cross immunity occurs between the two viruses. 
(Author's abstract) 
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NUTRITION IN RELATION TO HUMAN BEINGS, FARM LIVE-STOCK 

AND CROPS 

On January 4th a joint discussion on “ Nutrition in relation to Human Beings, 
Farm Live-Stock and Crops was held at the Indian Science Congress, Hyderabad. 
The Chairman, Colonel Olver, Animal Husbandry Expert, Imperial Council of Agri- 
cultural Research, in opening the discussion, referred to his Presidential Address tc 
the Medical and Veterinary Research Section, in which he had already dealt with th« s 
subject. He said that in addition to its broad scientific interest the matter was of 
the greatest practical importance and urgency and that it was the one above all 
others which the present Viceroy had most at heart, viz., the better nutrition of the 
masses. The practical aspect should therefore be kept in the forefront. 

To the poor peasant an adequate diet was a matter of pice and annas and to 
the cultivator, of small capital, costly model buildings and expensive processes 
meant nothing. 

On the other hand there was ample evidence that if suitably assisted, in their 
villages, to dispose satisfactorily of their produce, whether from crops or animals, 
the Indian ryot was not slow to find means of taking advantage of such an opportu- 
nity of improving his position. His view after years of careful study of the subjoot 
was that the solution of this problem must lie to a large extent in the development 
of a well-balanced system of mixed farming in India and in developing such a sys- 
tem it was clear that the greatest possible use should be made of all the resources of 
modem science ; to secure, under the very varying conditions of soil and climate 
which exist, the maximum return from the cultivable land available. 

In this the provision of better and more remunerative cattle must play an 
important part and he believed that fodder crops and cultivated grasses should 
take a much more important place than hitherto. More should no doubt be done 
to improve and make better use of village and forest grazing, but the tendency at 
present was to rely too much on free grazing for the maintenance of stock. To 
produce more money for himself and a better diet for the people, within the reach 
of the masses, he believed that it would be in the best interest of India if each culti- 
vator would keep and maintain properly, mainly on fodder crops grown on his 
land, at least one good cow. He could thus produce more and better milk, more 
manure and better work animals. He felt that free grazing, out of which so much 
political capital had been made, must to a large extent be a will-o’-the-wisp in a 
country where the pressure on the land was so great. He quoted figures from the 
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report of a special commission of forest officers, wMch had sat recently in Madras, 
to show that forest grazing could never be an important factor in dealing with this 
problem though with better care and management, village grazing lands might no 
doubt be improved. 

Finally he mentioned a matter which he felt was of considerable practical 
importance, the fact that since the milk of buflFaloesand cows contained ap- 
proximately equal percentages of the solids-not-fat, mainly protein and minerals, 
W’hich are essential to a proper diet, buffaloes' milk heavily watered down as it 
usually was before it reached the consumer, was not of such high nutritive value, 
jiarticularly for growing children, as was cow's milk with an equal percentage of 
butter-fat. Cow’s milk, being less rich in cream, will not allow of such heavy 
watering without detection and its protein and mineral content is therefore higher 
than that of the buffalo milk usually sold. 

Dr. W. R. Aykroyd, Director of Nutrition Research, Indian Research Fund 
Asieciation, said that many of the observations of the research worker on human 
nutrition were of groat importance to the agricultural and animal nutrition 
woiter, and for the guidance of agricultural and food production policies in the 
right direction. It was the task of the human nutrition research w'orker to dis- 
cover and demonstrate the chief defects of Indian dietaries. This problem could 
be approached by the study of actual diets consumed by sample groups in towns 
and villages, and by the investigation of the incidence of food deficiency diseases 
and various physiological conditions associated with malnutrition. Both these 
lines of investigation were being followed. 

Hie dietary standards put forward by American and European physiologists 
such as, for example, the standards recently suggested by an expert commission 
of the League of Nations, purported to represent the optimum and allowed a high 
margin of safety. Even casual observation at once showed that average Indian 
diets were deficient when compared w ith such optimum standards. The nutrition 
worker in the East might, however, justifiably adopt a lower standard^ representing 
a moderately satisfactory diet. But even when he had reduced his demands to 
a minimum point which might be difficult to justify on scientific grounds, he found 
that the diets of typical Indian village families were deficient in terms of such mini- 
mum standards. 

In dietetics “ enough food " took precedence over ** the right sort of food 
Insufficient data had been accumulated about the calorie-intake of typical Indian 
village population groups, but what information existed suggested that large sec- 
tions of the population might not have enough to eat. Tentative analysis of the 
amount of food available per consumption unit in the Madras Presidency supported 
this conclusion. He was inclined to estimate the minimum daily requirements per 
consumption unit of a South Indian peasant family as about 2,600. If the diet of a 
peasant or labourer fell below this figure, adjustment occurred as follows : basal 
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metabolism was reduced, the body functioning at a lower level of vitality, and 
energy output was made consonant with energy intake. In simple terms, the 
underfed labourer was lethargic, and his output of work small. Be reached a kind 
of dreary adaptation to his environment. But the remarkable capacity of the 
human body and the human mind to adopt himself to semi-starvation should not 
influence the nutrition worker in setting up standards of calorie requirements. 

If the diet surveys which wore to be carried out in various parts of the country 
showed that there was widespread insufficiency of food, then the first necessity was 
simply to increase food supply, and this necessity must remain the foundation 
stone of agricultural policy. 

On the qualitative side, typical Indian dietaries showed serious deficiencies. 
There was a relative lack of animal products such as milk, eggs and meat, of fish ; 
and also of pulses, vegetables, and fruits. Experiments had shown that the addi- 
tion of small quantities of skimmed milk to the diet of typical Indian children 
living on a largely cereal diet, containing no milk or eggs, produce a rapid accelera- 
tion of growth and an improvement in general health and vitality. The chaij^ige 
which took place brought realisation of the handicaps under wdiich a deficiently fed 
population labours. It seemed probable that the most serious fault of the aver^'g^ 
Indian dietetics was their relative lack of one or more of the food factors contained 
in skimmed milk : proteins of high biological value ; vitamin B 2 ; and assimilable 
calcium. Probably no food of vegetable origin would supplement average Indian 
diets as effectively as milk or eggs. Special mention should be made of fish which 
contained some of the food elements most needed by the poorer classes in India, 
The fishing industry in India was in a backward state. It was notew^orthy that 
the Japanese, in attempting to improve the diet of the country, had paid great 
attention to the development of fisheries and had obtained remarkable success in 
this direction. 

Pulses, though rich in vegetable protein, were not of the same nutritive value 
as milk 6r eggs. Nevertheless, they contained food factors which were relatively 
lacking in cereals and particularly in milled cereals. Diet surveys had suggested 
that the pulse intake of villagers could be increased with advantage, and an adjust- 
ment of crop-planning so as to increase pulse production might suitably be made a 
feature of agricultural policy. Dramal ic results in the shape of improved nutrition 
could not, however, be expected to result from such an adjustment.. The soya 
bean did not appear to have any advantage over the common pulses which already 
formed part of the Indian diet, and it did not seem desirable that a great deal of 
time and trouble should be spent on stimulating the production and cionsumption 
of this legume in India. / 

The average Indian villager appeared to consume vegetables ^nd fruits in 
very small quantities. These foods contained elements needed by the population, 
green leafy vegetables being particularly valuable. Prelinaijiary) investigation 
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suggested that there might be a great deal of “ subclinical ” scurvy in India, 
The most important sources of the anti-soorbutic vitamin — vitamin C — were 
fresh fruits and green leafy vegetables. 

Red palm oil, derived from the fruit of the West African palm, Elaeis guineensia , 
was extremely rich in carotene, the precursor of vitamin A. It was probable that 
very effective medicinal preparations for the treatment of vitamin A deficiency in 
human beings could be made with red palm oil as an ingredient, and this oil could 
be incorporated in the diet in various ways. The plain EJaeis gmvemsis was 
already grown in Malaya and Burma, and might also be grown in India and produce 
large quantities of cheap vitamin A for the benefit of the population. Cod liver 
oil was relatively more expensive. The average Indian diet was deficient in vita- 
min A, and there was great need for a larger supply of this factor. 

\ 

While the study of diets actually consumed in India indicated that Indians 
of the poorer classes consumed an inadequate and ill-balanced diet, another method 
of approach led to similar conclusions. The clinical examination of groups of 
scliiool children in towns or villages in South India revealed that a high percentage 
shojwed visible symptoms of deficiency disease, one of the commonest being stoma- 
titi&Mue to vitamin B 2 deficiency. Symptoms were observed in a larger percentage 
of children of the poorer classes than of children of the more prosperous classes. 
A pc|^t of interest was that a higher incidence of deficiency disease was observed 
amonte children of the poorer classes in towns and cities than among poor village 
ohildiWi. The probable reason for this was that the poor in the towns consumed 
millcHil rice, while the villager consumed millet, or rice in the home pounded ’’ 
state. \ The spread of the use of milled rice, while living standards remained at 
their i^esent level, was definitely to be discouraged, 

I^rther evidence of widespread malnutrition was provided by blood^exami- 
nationls. The haemoglobin content of the blood of South Indian children was on 
an average some 20 per cent or more below European standards, and this appeared 
to be due to an insufficiency of iron in the diet. At present it was difficult to indi- 
cate the dietary alterations likely to increase iron intake. 

Summarising, Dr. Aykroyd made suggestions regarding the orientation of 
agricultural policies, and policy in relation to the production and consumption of 
food in general which seemed to be indicated by human nutrition research. 

1. The total food available may be insufficient to meet the quantitative re- 
quirements of the population. If this is so, the first and primary need is the pro- 
duction of enough food of whatever kind. 

2. The spread of the use of milled rice should be discouraged. 

3. The most effective supplements to typical Indian dietaries are animal foods, 
sudi as milk, Whole or skimmed, eggs and fi^h. The greater production of milk 
aiod eggs m^y ttot be immediately possible, and meanwhile the popularisation of 
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imported milk products may be desirable. The question of removing the duty 
on imported milk deserves serious consideration. 

4. Attention should be given to the development of fisheries, now in a very 
backward state. 

6. Pulse production and consumption should be increased. It does not seem 
desirable to give special attention to the popularisation of soya bean. 

6. Attempts should be made to increase the production of vegetable and fruit »8 

which contain elements needed by the population. i 

7, Red palm oil is a valuable and cheap source of vitamin A. It couhd 
probably be produced in India. 

Rao Bahadur B. Viswanath, Officiating Director, Imperial Agricultural R.e- 
search Institute, emphasised the importance of the condition of the soil with I re- 
ference to the nutritive value of foodstuffs. Manurial treatment of the soil mij^ght 
have the effect of producing crops with a higher vitamin content. The extractabiijlity 
or solubility of proteins in different solvents varied with manurial treatment. 
Nitrogenous manuring, while increasing the nitrogen content of crops, depressed 
their phosphate content ; on the other hand, phosphate manuring produce n a 
distinct increase in phosphate content, while at the same time protein nitre 
showed a tendency to rise. The supply of organic manures was therefcj^re a 
question of considerable importance in India. ^ 

Dr. K. C. Sen, Officer-in-Charge, Animal Nutrition Section, Imperial ’^'Veteri- 
nary Research Institute, Izatnagar, presented a note prepared by him in coU'^hora- 
tion with Mr. F. Ware, Director of the Institute. He stressed the point ^that in 
India the subject of nutrition differed very greatly from the same subject fin most 
other countries of the world in the fact that, while it was necessary to provi|ie suffi- 
cient fodder for an enormous population of transport animals, there was np;^ possi- 
bility of directly converting these animals into food for the human popuhf<*tion at 
any stage of their existence. The result of tliis was that to a large ex^nt the 
human and animal populations of India would always be in compe‘iition for 
the food which can be grown on the available land. 

Colonel Bhatia, Professor of Physiology, Grant Medical College,, Bombay, 
emphasised the importance of nutrition in relation to public health. 'There was 
abundant evidence that the standard of nutrition in India was very low^ Poverty 
Was an important factor in producing malnutrition, but it should also be n^membered 
that diet in India was regulated by custom, tradition, and religious san^i^fon which 
made the task of the reformer and public health worker extremely difficult. 
Colonel Bhatia referred to the valuable work of the League of Nations |ii the field 
of nutrition. Recent reports of the League had particularly emphasise^ the value 
of the “ protective foods, viz., meat, eggs, fresh milk, fresh vegetablefS, and fresh 
fruit. The speaker drew particular attention to the enormous amount iH-health 
in pregnant and nursing mothers, due to improper and incomplete in many 





parts of India. Pregnant and laotating women needed an abundant supply of good 
milk. Diet was also of the greatest importance in infancy and early childhood. 
Here again milk is the crux of the problem. 

Efforts should be made to educate the public in dietetics. The scientist had fat 
too long been living a life of proud seclusion. It was high time that the valuable 
knowledge gained by patient research should be broadcast for the welfare of the 
people. For progress on a nation-wide scale a concerted effort on the part of the 
j>eople and the Governments was necessary. 

Sir Akbar Hydari said that as a practical administrator, he had learned 
much during the meeting. The time had come to consider whether a greater pro- 
portion of public funds should not be devoted to improving the nutrition of the 
people, rather than to less vitally important objects. 

Mr. Y. D. Wad, Indore, discussed the improvement of the quality and quantity 
of crops ])y means of enrictiing the soil. The problem of nutrition seemed to 
incliiide in its scope the betterment and maintenance of soil condition. 

Dr. N. C. Wright, at present touring India to advise on the development of the 
dairying industry, said that all the speakers had emphasised the high nutritional 
value of milk and milk products. He stressed the necessity of establishing a better 
balanced system of agriculture, including a greatly enlarged dairy industry. 

Dr. V. Subrarnanyan, Indian Institute of IScience, Bangalore, discussed 
problems relating to the quality of foodstuffs. 

Dr. K. P. Basu, University of Dacca, referred to the importance of investi- 
gating the biological value of proteins. 

Colonel Olver in summing up said tliat the main poiiat which appeared to have 
been clearly brought out was that a larger proportion of the “ protective foods 
of animal origin was essential in order to improve the diet of the people of India. 
The great importance of an increase in the present consumption of milk had been 
strongly emphasised by almost every speaker and it seemed clear that fai more 
attention needed to be paid to dairying than had bedh the case in the past. His 
own view was that a better- balanced system of agriculture was the only feasible 
way in which a greater and cheaper supply of milk could be secured. 

By obtaining the greatest possible return from the land such a system would 
enable tlie ryot to make money from milk or ghee, to provide better food for his 
family. At the same time it would enable him to produce better working bullocks 
and more and better farmyard manure, and would increase the return from crops. 
An increased and cheaper supply of milk and better work animals could thus be 
produced on every holding of sufficient extent. The feeling of the meeting had 
been very clear that, in order to provide a satisfactory diet for the people of India, it 
was essential to do everything possible to increase and cheapen the supply of millr 
and dairy products. They all recognized the absolute necessity for keeping the cost 
of the diet as low as possible but upto the present it had not been found feasible to 
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replace the protective foods of animal origin by the cheaper vegetable foods. Sound 
milk was recognized to be the best and cheapest of all foods but he would 
like also to mention eggs and poultry as valuable sources of animal protein. More 
poultry could easily be kept in every village if properly managed, and would cost 
Tittle to maintain since the grain they consumed would otherwise to a large 
extent be wasted, while there was usually an abundance of insect life which formed 
an important part of the diet of poultry. 

He mentioned that the value of poultry and poultry products in Great Britain 
at present exceeded the total value of the wheat crop. 

Only by making the greatest possible use of every available source of foods di 
animal origin, such as milk and eggs, which were of high dietetic value, could tlie 
diet of the people of India be made a satisfactory one and the most feasible way 
of providing such foods seemed to be by mixed farming, but more attention should 
also be paid to subsidiary sources such as fisli. 

♦ ♦ 

FOURTH INTERNATIONAL GRASSLAND CONGRESS 

The Fourth International Grassland Congress is to be held in Great Britain in 
July 1937, under the Presidency of Professor R. G. Stapledon, C.B.E., M.A., 
Director of the Welsh Plant Breeding Station and the Imperial Bureau for Herbage 
Plants, Aberystwyth, Wales. The previous Congresses in this series have been 
held in Europe and membership was more or less confined to European mem- 
bers, but delegates will come to this Fourth Congress from Great Britain, the 
British Dominions and Coloiucs, U. S. A. and numerous other countries — •meml)ers 
of the International Grassland Congress Association (Central Office in Leipzig- 
Germany). 

The paper*reading sessions will be held in Aberystwyth from July 13th t< 
19th, but intending participants will be able to jean in a tour of centres of grass 
land interest and selected farms both before and after these sessions. The tour 


will be made partly by motor coach and partly by rail. 

Delegates can choose one of the following options : — 

( 1 ) Attending paper-reading sessions and local Aberystwyth J uly 

tours only ........ 13 — 19 

(2) Assembling at Oxford, proceeding via selected centres of 

grassland interest to Aberystwyth and participating 

in sessions and local tours ...... 8^19 

(3) Attending paper -reading sessions and local tours, and pro- 

ceeding from Aberystwyth to Newcastle, and Edinburgh 

where disperse 13 — 23 

(4) Assembling at 0x9 rd, proceeding to Aberystwyth, at- 

tending paper-reading sessions, amd local tours, and pro- 
ceeding thence to Edinburgh, t.e., the whole tour, of 
wkic^^options, 1, 2, and 3 ar^ only parts • . . 8 — 23 
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The tours have been so arranged that participants will have an opportunity 
to see something of British grassland farming, including live-stock management, 
over as wide a range as possible. The limits of what can be done have been set 
by the amount of time available, and the obvious necessity for curtailing charges 
to delegates. 

Special addresses will l)e given on certain evenings during the course 
of the tour, when matters of general interest emanating from the tours will be dealt 
with. Those addresses wiU be given at Oxford, Cirencester, Aberystwyth and 
Newcastle. 

Approximate quotations are now given for the cost of the tours. Partici- 
plants selecting option (1) will be expected to pay the Congress Fee of two pounds 
(sterling) but to find their own accommodation in Aberystwyth. A list of approved 
hcitels, hostels, etc., in Aberystwyth and the neighbourhood can be obtained from 
the Joint Secretaries. The charges for the other three options are as follows : — 

Oj)tion (2). — Transport, and accommodation in colleges where possible £11. 
Hotel accommodation can be provided at £13 per head. 

Option (3). — Transport, and accommodation in colleges where possible £11. 
Hotel accommodation can be provided at £13 per head. 

Option (4 ), — The complete tour. Transport, and accommodation in colleges 
whei*e possible £18. Hotel accommodation can be provided at £21 per head. 

Alternative rates can be quoted for those intending to provide for their own 
transport on tour. 

As already stated the Congress fee for the Fourth Congress is two pounds 
sterling, which wiU entitle meml>ers to attend all sessions and to receive the printed 
transactions, including all abstracts in advance of the Congress meetings, and any 
other incidental matter relating to the Congress. The Congress fee for wives 
accompanying members w^iU be one pound sterling and will admit to full member- 
ship but will not entitle such members to receive a copy of the tran^ctions. 

The paper-reading sessions to be held in Aberystwyth will be divided into 
three plenary and two sectionalized sessions. The sectionalized sessions will deal 
with the following aspects of the grassland problem. 

(1) Ecology (including surveys), pasture and range management (including 

erosion control). 

(2) Seeds mixtures (including lucerne for grazing) ; legumes for use in 

poor pastures. 

(3) Plant breeding, genetics, and seed production. 

(4) Manures and fertilizers. 

(6) Nutritive value of pastures ; fodder conservation. 

(6) Grassland economics. 
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All particulars regarding the acceptance of papers and dates for receipt of 
abstracts and paper manuscripts may be had from the Joint Secretaries, Agricul- 
tural Buildings, Aberystwyth, Great Britain, to whom requests for the Preliminary 
Programme and application form for membership and all other correspondence 
regarding the Congress should be addressed. 

THE WORLD PRODUCTION OF LINSEED 

The following communication has been received from the Press Bureau of 
the International Institute of Agriculture, Villa Umberto, Rome / 

The latest estimates of production communicated to the International Ins-ti- 
tute of Agriculture by Germany, Roumauia and Bulgaria in November andDeoc^m- 
ber, confii’rn for 1930 a European linseed crop larger than that of 1935 and decidedly 
above the average. The factor which has determined the increase in volume of 
European production is essentially the extension of flax cultivation for seed which, 
after a somevhat marked decline from 1929 to 1931, has sliown a steady recovery 
in nearly all the producing countries. 

Among the countries which have espc(;ially intensified linseed growing special 
mention may be made of Germany, which, although this crop was introduced only 
a few years ago, already occupies the thiid place in European production (not 
including the U. S. S. R.), standing immediately after Poland and Lithuania. 

There is still no production estimate for the U. S. S. R., but, contrary to what 
has been the case in the flax-grovdng countries of Europe, the crop has been for 
some years on tlio decline. 

However, the information available as to the course of the season, wliich has 
been on the whole favourable to the dcvelopmejit of the crop, and as to the measures 
adopted by the Soviet Government with regard to the improvement of the product 
in quality, points to a more abundant linseed harvest than that of 1935, and one also 
somewhat exceeding the average, calculated at 16,800,000 centals (29,900,000 
bushels). 

The Soviet production of linseed, although considerable, has no importance 
for world trade, as its volume is almost entirely absorbed by the requirements of 
the internal market. 

In North America the present season has been characterized by very poor 
crops, due mainly to the exceptional dry weather in the spring and to the great 
heat of the summer. 

In the United States, the December estimate confirms an extremely slender 
production, scarcely 550,000 centals (1,000,000 bushels) more than the dii^strously 
small crop of 1934. In Canada the estimate of production made in October shows 
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on increase of about 21 per cent, as compared with 1936, but it remains lower by 
24‘6 per cent, than the preceding five-year average. 

Taken as a whole, the production of ihe two North American countries remains 
very poor, hardly reaching 4,300,000 centals (7,700,000 bushels) a decrease of more 
than 60 per cent on that of 1935 which was calculated at 8,700,000 centals 
(16,600,000 bushels), and of 44*5 per cent on the average figure of the previous five 
years, taken as 7,800,000 centals (13,900,000 bushels). 

1 In Argentina the first estimate of production, amounts to 41,400,000 centals 
(74,000,000 bushels). As already forecasted in the Crop Report of October, this 
e'stimate virtually coincides with the preceding five-year average, being scarcely 
2^20,000 centals (400,000 bushels) lower, but exceeds by nearly one*third the de- 
fi)iitive figure of last season, which was recently brought up to 31,400,000 centals 
(6(3,100,000 bushels). 

^ On the basis of the production as estimated in advance and taking into account 
the quantities which will be absorbed by the national linseed-oil industry and by 
the seed reserve and the almost negligible stocks of the past season, the Argentine 
Government has estimated at 38,100,000 centals (68,100,000 bushels) the exportable 
surplus for 1937. 

Uruguay up to the present has not yet communicated any estimate of the 
area set aside for linseed in the season 1936-37. From non-official information, 
however, an extension of the area is expected and good results seem likely, as in 
Argentina. 

In India, which occupies the second place among the linseed-exporting 
countries, the season has been on the whole favourable to the crop but, owing to 
damage caused by bad weather at the time of harvesting, the volume of production 
shows a decrease of about 9 per cent as compared with 1935 and of 1 "3 per cent as 
compared with the average, in spite of the fact that the area utilized for linseed 
has remained practically without variation as compared with previous year and 
exceeds the average by 9 • 1 per cent. 

Among the African countries the most important linseed -growing country is 
French Morocco. Here on an area nearly equivalent to that of last year but less 
than the average by some 22 per cent a crop has been obtained exceeding by 29*6 
per cent the very small one of 1936, which was seriously damaged by the spring 
drought, but at the same time 28*4 per cent less than the average of the five 
preceding years. 

To sum up, taking account of the estimates already available, which refer to 
the majority of the producing countries, and of the information relating to the 
crop for the other countries which have not yet made production estimates, world 
production of linseed in 1936-37 (not including the U. S. S. R.) may be estimated 
at between 62 and 64 million centals {110 and 114 million bushels) as compared 
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with 66*7 (101*2) in 1936 and 63*7 (113*8) on the average of the preceding five- 
year period. 

It follows that, in spite of seriously short harvests in North America and of 
the losses which have reduced Indian production, the 1936-37 linseed season may 
be classed among the years of fairly abundant harvests, a position mainly due to the 
favourable results anticipated in Argentina and to the increase in European 
production. 

* 

♦ 

THE WORLD PRODUCTION OF FRESH COCOONS AND RAW SILK 

IN 1936 

The following communication has been received from the Press Bureau of 
International Institute of Agriculture, Villa Umberto, Rome : — ^ 

On the basis of the official data, unofficial estimates and other information 
received by the International Institute of Agriculture, the following is a summary 
of the results of the 1936 sericultiiral season. 

The season appears generally favourable in Europe save in Greece and, thanks 
to the market revival in Italy, total European production of fresh cocoons will 
this year be considerably larger than in 1935, being estimated, in fact, at 
about 80*6 million poxmds, 65 per cent above that of the preceding year, but 18 
per cent below the 1930-34 average of 98* 1 million, the decline of rearing in Europe 
has been very great in recent years, especially from 1931 onward ; previously 
European production of fresh cocoons oscillated on the average around 132 million 
pounds. 

In Asiatic countries the weather was in some cases unfavourable but results 
were on the whole fairly good and not very different from those of last year ; for the 
total of these countries, excluding China and India, production of fresh cocoons is 
estimated this year at 761*0 million pounds against 779*3 million in 1936 (2*3 
per cent less) and 895*1 million the average of 1930-34 (16*0 per cent less), these 
years including two or three of very large production : in this connection 
it may be noted that Japanese production alone amounted to about 882 million 
pounds of fresh cocoons in 1930 and 838 million in 1933 against 758 million the 
average of the five years 1925^29. 

Very favourable weather has contributed to the recent rapid development of 
silkworm-rearing in Brazil ; the production of this country is still, however, of small 
importance in the world total. There is also a very notable increase in the Soviet 
Union (Central Asia and Transcaucaoia) to meet the growing requirements of the 
internal silk industry ; from an average of 26*6 million pounds of fresh cocoons 
in 1926-29, production rose to 34*6 million in 1930^34 and about 46*3 million this 
year. 
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In the few African countries rearing silkworms to a very limited extent 
(Egypt, Tripolitania) weather during the season was in general unfavourable 
and results poor. 

World production of fresh cocoons, not including China and India, is estimated 
this year at 889 •! million pounds, against 872 '8 million in 1935, 1,028 '9 million 
in 1930-34 and 991*6 million in 1925-29. On the basis of present cocoon produc- 


tion and with a necessarily approximate calculation, world production of rawsilk 
in^ 1936, excluding China and India, may be estimated at 84 million pounds. 

At the end of the 1935-36 season total visible stocks of raw silk were estimated 


at \ about 17,640,000 pounds, as against 22,1CK),000 on June 30th, 1935 and 
28,fc60,0CK) on the same date in 1934, The constant decrease in the stocks of raw 
siJ^ ion the principal markets during the last three years might constitute during 
thfc/ ipresent season one of the factors in favour of a rise in the price of this product 
in tme more important importing and exporting countries, the more so as 
the \jorld production of raw silk in 1936 is expected to be somewhat deficient 


and very probably lower than the average for the last ten years. 


« 


» « 

RINDERPEST CONTROL IN INDIA 

In the November 1936 number of Agriculture and Live-stock in India (p. 868) an 
article was reproduced from the public press which, though it referred specifically to 
the vaccination of cattle against rinderpest with goat virus, has apparently been 
read indicating that such inoculation is also safe for buffaloes. For many parts of 
India that appears to be usually the case but, in view of the danger of such an 
assumption, it is considered desirable to point out here that considerable morta- 
lity has taken place among buffaloes in certain areas. In the ofiicial note* issued 
on the subject of rinderpest control by the Imperial Council of Agricultural 
Research this danger has been sufficiently drawn attention to and, in the case of 
buffaloes, the use of a small dose of anti -rinderpest serum along witl^ goat virus is 
advocated. 

♦ 

* ♦ 

INTERNATIONAL ORGANISATION OF THE RUBBER MARKET 

The following communication has been received from the Press Bureau of 
the International Institute of Agriculture, Villa Umberto, Rome : — 

Amongst important cases of international agreements between producers for 
the purpose of influencing the prices of particular raw materials, the example 
of rubber is particularly worthy of notice. The first experiments in regulating 
production and exports of this product date from 1921 in consequence of the crisis 
due to the lack of balance between production and consumption. The Stevenson 
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Plan, which was in force from October 1922 to November 1928, brought about an 
appreciable rise in prices, until the reaction of consuming countries in dimi- 
nishing their consumption by using reclaimed rubber and buying rubber plantar- 
tions, without reckoning the increase in production in countries not bound by 
the plan, and in native production, cancelled the advantages obtainable from 
this attempt at planned economy in the domain of agriculture. 

The International Institute of Agriculture of Romo, has recently presented 
in its Review a thorough study, based on full statistics, of the problems of inter- 
national organisation on the rubber market. The author shows that, after 4he 
abolition of the Stevenson Plan, all the producers concerned felt the need of spmo 
regulation of production and that there was signed on 7 May 1934 the interna- 
tional agreement for the regulation of production and exports of rubber in British 
Malaya, the Netherlands East Indies, Ceylon, India, French Indo-China, Northern 
Borneo, Sarawak and Siam. 

Prom this study it will be seen that rubber production has been charaotc-rized 
by a remarkable increase in recent years, rising from 996,500 tons (long tons) 
in 1933 to 1,254,000 tons in 1936. Hence world stocks remain high and were 
estimated at 575,000 tons in 1935. On the other hand two factors favourable 
to the producers were observed ; a certain increase in world consumption, which 
rose from 939,200 tons in 1934 to 947,600 tons in 1935, and also a rise in prices, 
the quotations for First Latex Crepe on the London market having gone up from 
an average of 3 l/3d. in 1933 to 7 7/16 for the first months of 1936. 

The effects of the new agreement were thus a rise in prices but the situation 
is not yet wholly satisfactory, for consumption has not followed the trend of pro- 
duction ; it is thought therefore by some that the action of the international Com- 
mittee set up by the agreement should rather be directed towards the develop- 
ment of consumption. The agreement between producing countries will end in 
1938, but the results obtained lead to the belief that it will bo renewed. 

« 

« » 

BIHAR veterinary COLLEGE, PATNA 

The following notification has been received from the Principal, Bihar 
Veterinary College, Patna : — 

The next session of the Bihar Veterinary College will commence from the 
1st July 1937. 

1. A candidate desiring admission should submit his apphoation on the pre- 
scribed form, together with the following certificates in original, so as to reach the 
Principal on or before the 1st June, 1937. 

(а) Age and moral character certificate from the Headmaster of the School 

or Principal of the college at which he last read. 

(б) University certificate or a certificate from the School or University autho- 

rities to show that he has passed the Matnculation Examination, 
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(c) MediW Certificate of fitness from an Assistant Surgeon. 

(d) LetteA from his guardian stating that all expenses incurred by his ward 

dunVg the latter’s period of study at the college will be paid. 

(e) Letter oijF identification from some well-known person stating that the 

candi^te is known to him and the statements made in the applica- 
tion form are correct. 

2. A candidate fW a District Board stipend to assist him while under train- 
ing at the college shotuld apply in the first instance to the Chairman of his home 
district board, with tli^e necessary certificates as soon as possible so that when 
selected he may be interviewed and approved by the Director of Veterinary 
Services, Bihar, before \he is recommended for admission. Such a candidate 
should in addition to th\? certificates required in paragraph 1, produce at the 
time of admission a letter \from the Director of Veterinary Services, Bihar, or the 
Chairman, District Board (Concerned, regarding his selection as a stipendiary. 

3. An applicant must roe a Matriculate of a recognised University. Pre- 
ference will be given to a ca^ndidate who has passed the l.A. or I.Sc. Examina- 
tion. A good knowledge of \English is essential. Height should not be under 
6'-4"' and chest unexpanded, jUot less than 30 inches. A candidate must not be 
below 16 and over 25 years of a^ge. 

4. A non-stipendiary candidate will have to appear before the Governing 
Body of the college when called for interview. 

5. Fees must be paid in advance according to the scale under rule 8 of the 
college rules, the initial payment line at the time of admission being Rs. 35-8 
only. 

6. A candidate will reside in the college hostel from the date of his admis- 
sion unless specially exempted. 

7. Admission forms may be had free on application to the Principal. Pros- 

pecttis will be supplied on receipt of 4 by Money Order for each copy required, 

\ 

* 

GOARD OF AGRICULTURE AND ANIMAL HUSBANDRY* 

Crops and Soils Wing, 1937 

At the invitation of the Punjab Government, the second meeting of the 
Crops and Soils Wing of the Board of Agriculture and Animal Husbandry will be 
held at Lahore from the 6th to the 11th December 1937, both days inclusive. The 
8th and 9th December will be spent on a torn* of inspection at Lyallpur. His 
Excellency the Governor has very kindly consented to open the Board’s delibera. 
tions. 
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JERSEY (CHANNEL ISLANDS) 

General Regulations under the Act of the Committee of Agriculture 
of April 28, 1930, as amended by that of April S, 1933 

Impobt requibements 

Article L — The landing in the Island of Jersey of any of the plants mentioned 
in the First Scliedulo to this Act from any country other than Great Britain, Ireland, 
the Isle of Man, and the other Channel Islands, is prohibited except in accordance with 
the following provisions : 


Authorised port of entry 

(a) The plants may be landed in the Port of St. Helier only. 

Phytosanitary certificate required 

(b) Each consignment must bo accompanied b'»' two copies of a certificate issued by 
a duly authorised official in the country whence the plants are exported, in the form 
prescribed in the Third Schedule of the Act. One copy must be produced to the 
Harbour'Master and the other copy must be forv/arded by the importer to the consignee. 
In the case of mail shipments a copy of the <f.ertificate need not be produced to*the 
Harbour Master but a copy must be affixed to each package. The original of the 
certificate must be mailed to the Committee of Agriculture by the exporter before the 
plants are shipped. 


Inspection may he required 

(c) The Committee reserves the right to cause any package or parcel containing 
plants imported or l^elieved to have been imported into the Island to bo opened and 
examined whether or not the provisions of this Act have been complied with. 

Inspection required in the absence of certificates 

(d) In the case of importations of plants from a country in which there is no 
official duly authorised to issue the certificate mentioned above, and of consignments 
which are not accompanied by the copy certificate required by this Act, and in the 
case of plants sent by mail to which such copies are not attached, the plants shall be 
retained by the Harbour Master until such time as the Committee of Agriculture shall 
have caused them to be examined. 
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Article 2 , — 'iChe provisions of this Act do not apply to plants the landing of 
which is authorised by a general or special license issued by the Committee or to con- 
signments of pliintl^ to the Committee for experimental or scientific purposes. 

Schedule I 
Restricted plant material 

(а) All living planUs with a persistent woody stem above ground, and paits of the 
same except seeds, whe\o for use in propagation, such as fruit trees, stocks and stools, 
forest trees, and ornameiptal shrubs, and grafts, layers, and cuttings thereof. 

(б) All potatoes ; an^ all tubers, bulbs, rhizomes, corms, and hop stocks for 

planting. ^ 

(c) Seeds of onions an(^ leeks for sowing. 


(d) All unrooted cutting^ and rooted plants of chrysanthemums. 

, Schedule II 

( 

Plant parasites 


Fungi — \ 

Black-knot of plum and cVierry, Plotvrightia morbosa (Schw.) Sacc. 
Fire blight of apple and pe<^r. Bacillus amylovorus (Burr.) Trev. 
Chestnut blight or canker, J^ndothia parasitica (Murr.) And. and And. 
Wart disease of potatoes, Bynchytrium endohioticum (8chilb.) Perc. 
Smut of onion and leek, TJrot^ifStis cepulae C. C. Frost, 

Downy mildew of hops, Peronoplasmopara humuli Miy. and Taka. 


Insects — 

Grape phylloxera, Phylloxera (vaslatrix) vitifoliae (Planch.) Fitch, 
An American apple capsid, Heterocordylus malinus Rent. 

Apple redbug, Lygidea mendax Reu'^. 

Pear tingid, Stephanitis pyri Fab. 

Colorado potato beetle, Leptinotarsd decemlineata Say, 

Plum curculio, Conotrachelus nenuphdf Herbst. 

Potato tuber worm, (Phthorimaea) Qnorimoschema operculella Zell. 
Eastern tent caterpillar, Malacosoma arnericana Fab* 

Forest tent caterpillar, Malacosoma disstria Hubn. 

Oriental fruit moth, (Cydia) Grapholitha niolesta Busck. 

San Jose scale, Aspidiotus pemiciosus Comst. 

White peach scale, (Diaspis) Aulacaspis pentagona Targ. 

Apple fruit fly, Rhagoletis pomonella Walsh. 

European cherry fruit fly, Rhagoletia cerasi L. 

Cherry fruit fly, Rhagoletis cingulata Loew. 

Black cherry fruit fly, Rhagoletis fausta Osten Saken. 

Current fruit fly, Epochra canadensis Loew. 

Chryeanihemum gall midge. Diarthroncmyia hypogaea Loew. 
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Schedule IU 

Prescribed inspection certificate 

** This is to certify that the plants included in the package or corisignment described 

below were thoroughly inspected by .a duly e uthorised ofi&cial of 

.on ^date) , and were found or believed by him to be hoalthy and free from 

any of the plant diseases or pests named in the Second Schedul< to the Act of the 
Committee of Agriculture of the States of Jersey of April 28, 1930, ” 

It is understood that all cuttings and rooted plants of chrysanthemums imported 
from abroad must be accompanied by the certificate prescribe! in this Schedule. 

Additional certifikate for potatoes 

“ Further, it is hereby certified that no case of the disease known as wart disease 
or black scab of potatoes (Synchytrium endobioticum) has ofccurred on the farm or hold- 
ing where the potatoes included in this consignment were grown, nor within 600 
yards (about 1/2 kilometer) thereof. ” 

Sij^ature 

Oificial title 

Description op shipmant 
Number and kind of packages 
Marks 

Description of plants 
Grown at 

Name and address of exporter 

Name and address of consignee 

Name of vessel 

Date of shipment 

Port of shipment 

Port of landing 

Approximate date of landing 

Special quarantines 

Restrictions on the importation or 3 potatobs 

Potatoes from all sources except Great Britain and Ireland : The Act of the Com- 
mittee of Agriculture, No. 34, of April 28, 1930, prohibits the importation of 
potatoes susceptible to the wart disease, Synchytrium endobioticum^ from whatever 
source. This is based upon the Official List of Varieties of Potatoes, with their 
synonyms, immune from and susceptible to Wart Disease, published under the autho- 
rity of the National Institute of Agricultuial Botany, in England. 

Grading required of apples from the United States 

As applying to the Channel Islands, the Act of the Committee of Agriculture, 
No. 35, of July 24, 1930, places the same restrictions upon the importation of apples 
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from tho Unitetfl States as are imposed by the “ Importation of Raw Apples Order of 
June 21, 1930, ^ England and Wales 

Ibipoetation of peat pbohibited 

The Act of the ^Committee of Agriculture of April 6, 1935, prohibits the importation 
of peat of 6wiy kind, l^moss litter, and leaf mold from all sources, except the product called 
baoterized peat ’* England and Scotland, under certification as to its character. 

♦ 


♦ ♦ 

ISLAND OF GUERNSEY 

General begulations 

(Ordinance IX, 15, 1936, of the Royal Court of Guernsey) 

I Definitions 

Article 1. — In these reguVlations, unless tho context otherwise requires : 

‘‘ Board ” means the Bo^d of Administration of the States of Island of Guernsey. 

“ Islands ” means the Inlands of Guernsey, Sark, Harm, and Jethou. 

“ Plant ’* in the case of sugar beet and mangold includes living plants and parts 
thereof except seeds and in all other cases includes tree and shrub, and 
the fruit, seeds, tubers, bulbs, corms, rhizomes, roots, layers, cuttings, 
and other parts of a plant. 

“ Raw vegetables ” includes raw onions, raw tomatoes, raw eggplants, and raw 
salads. 

“ Unhealthy means affected wdth any insect, fungus, or other pest destructive 
to agricultural or horticult\ira] crops. 

Application of the regulationa 

Article 2 , — Nothing in these regulations shall be deemed to prohibit or restrict 
the landing or transhipment in the Islands or any of them of any plant or produce 
(other than potatoes) grown in the United Kingdom of Great Britain and Northern 
Ireland, tho Irish Free State, the Isle of Ik^an, the Island of Jersey, or the Island of 
Alderney, or in any other of the Islands. 

Potato reatryctions 

Article 3, — (1) The landing in the Islands of any potatoes grown in the under^ 
mentioned countries is prohibited. 

The United States of America, the Dominion of Canada, European France, 
and European Belgium. 

(2) The transhipment in the Islands or any of them of the potatoes specified in 
sub-section (1) of this article is prohibited except under and in accordance with the 
conditions of a license issued by the Board. 

(3) In this article “ potatoes includes haulms, leaves, and stalks. 
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Itnportaiion of sugar beet and mangold prohibited 

Article 4, — ^For the prevention of the introduction of virus disydases of sugar beet 
and mangolds, the landing in the Islands or any of them from any (/country other than 
the United Kingdom of Great Britain and Northern Ireland, the Itrish Free State, the 
Isle of Man, the Island of Jersey, the Island of Alderney, or any o^/her of the Islands cf 
any living plant of sugar beet or marigold {Beta vulgaris L.) is here^by prohibited except 
under and in accordance with the conditions of a license issued by * the Board. 

Phytoaanitary certificate required for plarvts 

Article 5, — (1) The landing in the Islands or any of tlyem of any of the plants 
mentioned in the First Schedule to these regulations, and of potatoes (other than 
potatoes grown in any other of the Islands) is hereby proh^oited, unless such consign* 
ment is accompanied by two copies of a certificate of a dijtily authorised official of the 
Phytopathological Service of the country in which the placets or potatoes were grown in 
the form prescribed in the Second Schedule to those regulations. The inspection re- 
ferred to in the certificate shall bo carried out not more than 14 days prior to the date 
of shipment. The original of the certificate shall be mail W by the exporter to the States 
Supervisor, States Office, Guernsey, before the plants' or potatoes are despatched. 
Except in the case of shipments imported by mail, a copy of the certificate shall be 
delivered to a Guernsey customs officer at the same tir je as and together with the entry 
relating to the shipment. In the case of shipmente' imported by mail, a copy of the 
certificate shall be affixed to each package. (In this connection State as well as Federal 
certificates are acceptable). 

I 

Restrictions on the importation of raw vegetables 

Article 6, — (1) The landing in the Islands of any raw vegetables grown in 
European France or European Belgium is prohibited. 

(2) The landing in the Islands of any raw vegetables not grown in European France 
or European Belgium is hereby prohibited unless each consignment is accompanied by a 
certificate of origin visaed by a competent authority in the country of origin, indicating 
the country and place where the produce was grown. The certificates prescribed in 
this article shall be delivered to a Guemsoy customs officer at the same time and to- 
gether with the entry relating to the consignments. 

(3) Nothing contained in this article shall be deemed to permit the landing or tran- 
shipment in the Islands of any potatoes of which the landing or transhipment is pro- 
hibited or restricted under article 3. 

Restrictions on the importation of raw apples 

Article 7, — (1) The landing in the Islands or any of them of any cider apples grown 
in any European country other than France or Belgium is hereby prohibited unless 
accompanied by a certificate of origin visaed by a competent authority of the coimtry 
of origin, indicating the country and the place where the apples were grown. 

(2) The landing in the Islands or any of them of any cider apples grown in Europear^ 
France or European Belgium is hereby prohibited. 
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(3) The lafnding in tho Islands or any of them between July 7 and November 15 
in any year of anV raw apples grown in tho United Stat es of America is hereby prohibited 
unless each cons'ignment is accompanied by a certificate signed by a duly authorised 
inspector of the Uoderal Dopai-traent of Agi’icultiire in the prescribed form. 

(4) Tho certifi’cates prescribed in this article shall bo delivered to a Oueriivsey cus- 
toms officer at the same time and together with tlie ent-iy relating to the consignment. 

Article 8 . — Prescuibos tho procedure in tho event that plants and plant products 
-are landed in the Islands in contravention of these regulations. 

Article 9 . — DefinoB the powem of an inspector, and the remaining regulations do 
not concern the exporter. 


First SeHEPunia 

All plants and parts thereof (except seeds) for planting. 


Second Scheditle 

This is to certify that the living plants/a repiesentati\ e sample of the living plants* 
included in tlie consignment, of which part-iculars are given below were/was*/ thorough- 
ly examined on (date) by (name of inspector) , 

a duly authorised official of tho (namo of the plant protection organiza- 

tion), and found to be healthy, no cvidenct' of tho jiresence of any insect, fungus, or 
pi'st destructive to horticultural crops having been foimd in them. 

Tho following additional certificate must bo furnished for all potatoes : 

It IS further certified that I'o case of tho disease known as “wart disease’* or 
“ black scab ” of potatoes (Synchytrium endohioticmn) has occurred at any time on the 
farm or holding where the potatoes included in the consignment were grown nor within 
2 kilometers thereof. 

The following additional certificate must bo furnished in the case of every consign- 
ment not consisting wholly of potato -^s : 

It is further certified that the cons'gnmeiit does not contain any plant of sugar beet 
or mangold. 

^ Signature 

Official status 

Date 

Number and description of packages 
Distinguishing marks 

Description of living plants or parts thereof 
St ated to be grown at 
Name and address of exporter 
Name and address of consignee 


Importation of grapevines prohibited 
(Ordinance of September 30, 1896, relating to the grapevine phylloxera) 

Article 1 . — The importation of grapevines, stocks, cuttings, or scions thereof into 
Guernsey is prohibited under penalty of their confiscation and immediate destruction 
anti a fine imposed upon importer, consignee, or possessor of such plants. 


2r 


♦ Omit what is not applicable. 
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Frovisiona for introdmUon of new varieties 

Article 2, — ^However, any person desiring to introduce a new variejfly of grape into 
Guernsey may apply to the Boyal Court for a permit. That Court wnay authorise the 
importation of scions of the new variety, in the quantity determine/i by the Court, in 
hermetically closed boxes consigned to a person designated by the Cfourt for inspection 
and cleaning at the expense of the importer, before delivery to tlV.A 'f^^^eased 

scions will be destroyed. 


♦ ♦ 

SCOTLAND 

The Importation of Plants (Scotland) (Amendment) 3 Order of 1936, dated 
December 21, 1936, is reprinted from the Gazette of India, January 30, 1937. 

The Department of Agriculture for Scotland, by vij|tture and in exercise of the 
powers vested in them under the Destructive Insects and /Pests Acts, 1877 to 1927 (a) 
and of every other power enabling them in that beh^tf, do order and it is hereby 
ordered as follows : — ( 

Modification of the Importation of Plants (S/cotland) Order of 1933 

1. The Importation of Plants (Scotland) Order of 1933 (6) (heroin refeiTed to as 
the “ principal Order ”) as modified by the Importatio n of Plants (Scotland) (Amend- 
ment) Orders of 1934 (c) and 1936 (d) (e) (herem referred to as the “ Orders of 1934 
and 1986 ”) is hereby further modified in the manno;r provided by this Order. 

Restriction on the landing in Scotia^ of plants, poUUtoes, raw vegetables and cider apples 
grown in Germany or jlAixembwrg 

2. The provisions of the Importation of Plants (Scotland) (Amendment) No. 2 

Order of 1936 (e) with respect to plants, poyatoes, raw vegetables and cider apples 
grown in Belgium shall apply to plants, potatoes, raw vegetables and cider apples grown 
in Germany or Luxemburg provided that s^ch provisions shall be applied as if* where 
the words “ Belgium ” and “ Belgian ” occur in such Order, including the First Schedule 
thereto, there were substituted in the case of plants, potatoes, raw vegetables and cider 
apples grown in Germany the words “ Germany and “ German ” respectively, and in 
the case of plants, potatoes, raw vegetabl^ and cider apples grown in Luxemburg the 
word “ Luxemb urg y 

(а) 40-1 V. o. 68, 7 E. 7. o. 4, and \7-8 G. 6 c, 32. 

(б) S. R. & O. 1933 

(c) S. R. & 0. 1934 
id) S. R. & O. 1936 
(•) S. R. & 0. 1986 
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\ Commencement 

\ 

3. This Order shall come into operation on the eleventh day of January, nineteen 
hundred and thirty -s^en. 

Short title and construction 


4. This Order may be cited as the Importation of Plants (Scotland) (Amendment) 
No. 3 Order of 1936 and i^^hall be read as one with the principal Order and the 
Orders of 1934 and 1936 ai^d those Orders and this Order may be cited together 
as the Importation of Plants (^Scotland) Orders of 1933 to 1936. 

In witness whereof the Department of Agriculture for Scotland have 
lioreunto set their Official Seal this twenty-first day of December, nineteen 
hundred and thirty -six. 

P. R. LAIRD. 

(L. S.) 

An Order in similar terms applicable to England and Wales has been issued by the 
Ministry of Agriculture and Fisheries, London. 


^ * 


COLUMBIA 

(Tnmslation of note in Bogota evening pa/per ^ EL. ESPECTADOR, of 17th 

December 19 Vk) 

r>Y dneroo of tins morning the National Government has strictly prohibited the 
importation of sugar cane seeds from abroad, with the exception of sugar cane seeds 
imported, on prior authorisation from the Ministry of Agriculture and Commerce, from 
the following exp(;rirnontal stations : Federal Exjierimental Station of Mayaguez of 
Porto Rico ; f>xpcrimental station of the University of Poito Rico ; plants industry 
sect ion of the Department of Agriculture of the United States, Washington. 

Those seeds must bo accompanied by a health certificate issued offipially by 
the corresponding pathologist. 

Similarly interdepartmental traffic of sugar cane seeds is prohibited. Governors 
will ensure the strict compliance with the dispositions of this decree through the em- 
ployees of the Revenue Department. ^ 

Finos of 100 to 300 pesos will be imposed for infractions of this decree. 

These measures have been taken in view of tlie fact that sugar cane ia susceptible 
to infectious diseases and insect plagues which affect the yield, and to the fact that a 
grave epidemic of ‘ mosaioo ’ h€ts presented itself in neighbouring countries. 



Personal Notes, Appointments and Transfe^, Meetings and 

Conferences, etc* 

The names of the following recipients of New Year/konourH will bo of interest 
to the Agricultural and Veterinary T)opartment= in Iiylia : — 

C.I.E. :Rao Bahaditb Tibttvadi Sambasiv/iyeb Venkataeaman, B.A., 
Indian Agricultural Service, Sugftrcane Expert, Imperial Cane 
Breeding Station, Coimbatore. 

Sardar Sahib : Sabdab Labh Singh, L.Ag., B.Sc. (Agri.), Punjab Agricul- 
tural Service, 0% Professor of Agriculture, Agricultural College, 
Lyallpur, Punjab. 

Khan Sahib : Mb. Bazlxjl Kabim, Superintendent, Imperial Council of Agri- 
cultural Research Department, Government of India. 

Khan Sahib : Mb. Abdul Ohani, Veterinary Deputy Superintendent, Biolo- 
gical Products Section, Imperial Veterinary Research Institute, 
Izatnagar, United Provinces, 

Khan Sahib ; Me. Ghulam Hussain, P. V. S., Deputy Superintendent, Civil 
Veterinary Department, Rohtak, Punjab. 

Khan Sahib : Mb. Mubaeik /\li Shah, M.R.C.V.S. (Lond.)., B.Sc. (Hons.), 
Superintendent. f^Jivil Veterinary Department, N.-W. F Province. 

Rao Sahib : Me. Manjeshv/ab Ananta NaeayanRao, G.M.V.C., Lecturer 
in Parasitolog;/, Veterinary College, Madras. 

The Imperial Council of Agricultural Research 

Under Rules 1 (14) and 22(14) of the Rules and Regulations of the Imperial 
Council of Agricultural Research, Sib Joseph Kay has been elected by the Asso- 
ciated Chambers of Commerce ofindia and Ceylon as their representative on the 
Imperial Council of Agricultural Research and on its Governing Body, vice Mb. R. 
SoHEBBE, resigned. 

jil 

CoL. A. Olvbb, C.B., C.M.G., F.R.C.V.S., Animal Husbandry Expert, 
Imperial Council of Agricultural Research, has been granted leave on average pay 
er-India for four months, with effect from the 4th March 1937. 

A 

Mb. F. Wars, F.R.C.V.S., I.V.S., Director, Imperial Veterinary Research 
Institute, Muktesar, has been appointed, with effect from the afternoon of the 
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4th March 1937 to officiate as Animal Husbandry Expert, Imperial Council of 
Agricultural Rojoarch, vice Col. Olver, granted leave. 

The Indian Central Cotton Committee 

In consequence of the vacancy caused by the resignation of Mr. J. Vonesch, 
the Tuticorin Chamber of Commerce has nominated Mr. J. Huksculer to be a 
member of the Indian Central Cotton Committee. 


The Imperial Agricultvral Research Institute 

Mr. L. D. Galloway, M.A. (Cantab.), Imperial Mycologist, Imperial Agri- 
cultural Research Institute, has been granted leave on average pay for two months 
and five days with effect from the 13th December 193(i, with permission to resign 
his appointment on the expiry of the leave. 

A 

Dr. M. Mitra, M Sc?., Ph.D. (Lond.), D.I.C., F.L S , Assistant Mycologist, 
Imperial Agricultural Research Institute, has luHni appointed to hold charge of the 
current duties of the Imperial Mycologist with effect from the 13th December 1936, 
in addition to his oAvn duties. 


A 

Madras 

Mr. R. Swami Rao, Assistant Director of Agriculture (provisionally sub- 
stantive), has been appointed to be Assistant Director of Agriculture, perpianent, 
with effect from the 28th June 1935. vice Mr. K. Gopalakrishna Raju promoted 
as Deputy Director of Agriculture. 

Bombay 

Rao Sartb B. P. Vagholkar, Principal Agricultural Officer, Sugarcane Re- 
search Scheme, Padegaon, has been granted leave on average pay with effect from 
the 11th November 1936 to 15th January 1937. 


Dr. R. D. Rege, Cro]) Physiologist, Sugarcane Rc'search Scheme, Padegaon, 
has been appointed to hold charge of the post of the Principal Agricultural Officer, 
Sugarcane Research Scheme, Padegaon, in addition to his own duties during the 
absence on leave of Rao Sahib B. P. Vagholkab. 
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Mr. M. Cabbery, M.A., B.Sc., D.S.O., M.C., Assistant Director of Agricul- 
ture, has been appointed to act, with effect from the 16th January 1937 until 
further orders, as Director of Agriculture, Bengal, in addition to his own duties, 
vice Mr. K. MoLban, deceased. 


Punjab 

On return from leave Mr, H. R. Stew^abt, F.R.C.S.I., D.I.C., N.D.A., 
T.A.S., took over (charge of the office of Director of Agriculture, Punjab, Lahore, 
on the 14th December 1936, relieving Khan Bahadur M. Fateh-ud-Din, M.B.E., 
B.A,, M.R.A.S., A.R.H S., T.A.S., who reverted to his substantive appointment of 
Deputy Director of Agriculture, Jullundur. 


On return from leave Dr. P. E. Lander, M.A. (Cantab.), D.Sc. 
(Lond.), F.T.C., I.A.S., took over charge of the office of Agricultural Chemist to 
Government, Punjab, Lyallpiir, on the 19th November 1936, relieving Dr. Dalip 
8ingh, who reverted to his substantive apj^ointment of Second Agricultural 
Chemist, Lyallpur. 


Khan Sahib Mubarik Alt Shah, B.So. (Hons.), M.R.C.V.S., has been 
appointed substantively to the post of Superintendent, Civil Veterinary Depart- 
ment, North-West Frontier Province, with effect from the 17th September 1930. 


Mr. Abdul Wahid Khan, Officiating Deputy Superintendent, Civil Veteri- 
nary Department, Rawalpindi, has been appointed Officiating Professor of Animal 
Husbandry, Punjab Veterinary College, Lahore, with effect from the 12th October 
1936, vice Mr. A. C. Aggarwala, I.A.R.O., M.R.C.V.S., deputed to the Imperial 
Council of Agricultural Research. 


Mr. P. N. Nanda, M.R.C.V.S., Offioer-in-charge of the duties of the Super- 
intendent, Civil Veterinary Department, North Punjab, Rawalpindi, is 
carrying on the duties of Deputy Superintendent, Civil Veterinary Department, 
Rawalpindi, in addition to his own duties. 

A 
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Ma. Ghulam Hussain, P.V.S., Deputy Superintendent, Civil Veterinary 
Department, Rohtak, retired from Government Service, with efl’ect from the 16th 
January 1937. 


Mr. Jainti Ram, P.V.S., Deputy Superintendent, Civil Veterinary Depart- 
ment, Gurgaon, is performing the duties of the Deputy Superintendent, Civil 
Veterinary Department, Rohtak, in addition to his own, pending the appointment 
of a substitute in place of Mr. Ghulam Hussain. 


Bihar 

Mr. R. T. Davis, M.R.C.V.S., I.V.S., Principal of the Bihar Veterinary 
College, Patna, has been granted leave on average pay for four months and 
seventeen days and leave on half average pay for eight months and four days, 
witli elfect from the 20th May 1937. 


Central Provinces 


Mr. R. J. Kalamkar, Assistant Agricultural Meteorologist, Meteorological 
Office, Poona, has been appointed as Assistant Director of Agriculture (on pro- 
bation) in the Central Provinces Agricultural Service, Class I, with effect from the 
Ist March 1937, and has been attached to the office of the Director of Agriculture, 
Central Provinces. 


Mr. P. D. Nair, Assistant Director of Agriculture, attached to the cffice of 
the Deputy Director of Agriculture, Western Circle, Amraoti, has been appointed 
as Officiating Deputy Director of Agriculture, Western Circle, vice Mr. S. G. 
Mutebkab, on leave. 


Mr. Rahim Bux, Assistant Director of Veterinary Services, Jubbulpore divi. 
sion, has been granted leave on average pay for four months combined with leave 
on half average pay up to the 5th July 1937 preparatory to retirement, with effect 
from the 24th December 1936* 
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The name of Dr. E, J. Butler, the first Director of the Imperial Mycologioal 
Institute, Kew, is well known to all scientific workers in India on accoimt of his 
long connection with this country as Imperial Mycologist. We learn that on 
February 8th Dr. E. J. Butler was the recipient of certain gifts from workers in 
all parts of Australia. This presentation fund was organised by Dr. W. L. Water- 
house of the University of Sydney. The High Commissioner for the Australian 
Commonwealth, Mr. S. M. Bruce, made the present^ytion. 



REVIEWS 


Rural Welfare in India^ 1936. By C. F Stbickland, C.I E. (Oxford University 

Press, London). Price 9rf. 

This is a publication of the Indian Village Welfare Association and attempts 
to review recent work in India. The author has previously published two similar 
reviews, viz,, Review of Rural Welfare Activities in India, 1932, and Progress of 
Rural India, 1934. The present report, like its predecessors, is a tiny 

paper-covered book of about 50 pages and gives a bird’s-eye view of what has been 
done throughout India, particularly dealing with the developments that have taken 
place since the Central Government began giving large grants to assist Pro- 
vincial Governments in carrying out approved schemes of betterment. A perusal 
of this kindly criticism of the work done in India and the programmes attempted 
will repay all workers in this field. The following passage may well be regarded as 
a statement of first principles : — 

Let it not be thought captious if we recall the four criteria of good organiza- 
tion for rural welfare^ which were suggested in previous publications 
of this Association. To achieve the maximum result in India, a rural 
welfare organization should aim at (1) permanence ; not depending 
solely on the enthusiasm of an individual who may not always be 
present, nor relying on a continuous supply of finance from an external 
source ; (2) co-ordination ; neither leaving each department to carry 
out its own function without any reference to other departments busy 
in the same field, nor overlooking the need for alliance between 
official and un-official workers ; (3) the employment of trained 
personnel ; not necessarily experts of high qualification, for an 
expert can always be called in when required ; but men and 
women who have been trained in rural ways and in the 
understanding of village folk ; and (4) minimum cost. There 
is a possibility that finance from a central government may cause 
these criteria, if valid (as we believe them to be), to be forgotten. 
The zealous District Officer or missionary or * servant of ihe 
people ’ under any title should fix his mind on the second year after 
his own departure ; is he creating anything which will then stand 
upright on its own feet without help from his successor ? If he has 
inspired enthusiasm in the minds of local people or shown them a 
( 416 ) o 
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practical benefit, has he trained men who will secure his work against 
collapse ? Rapid expansion of activity leads to the use of untrained 
men, for ‘ here is the money, and there are not enough trained men. 
But money in the hands of untrained men is useless and harmful. 
It is not necessary to stress further the dangers of a sudden forward 
move. The urgent need is for the training of all workers (especially 
private citizens and employees of un-ofiBcial societies ; servants of 
government usually possess experience and training in some degree) 
and the linking up of all efforts, whether of a government, a social 
institution, or a private group or individual [W. B.] 


The Foods of a Hindu Village of North India. By CHABnoTTE ViauC Wiser, 

Ph.B., M.So. (Superintendent, Printing and Stationery, Allahabad, United 

Provinces, India, 1936). Price Rs. 2-8. 

Here is something worth reading. It is characterised by an accuracy, an 
objectivity and above all a modesty that carry conviction. In Sinclair Lewis* 
magnificent novel Martin Arrowsmith there is given ‘ The Prayer of the Scientist,’ 
of which the first petition is : “ God give me unclouded eyes and freedom from 
haste **. Most fully has this been answered in the case of Mrs. Wiser, whose food 
studies described in this book are based in the first instance on a residence in the 
village of Karimpur from 1926 to 1931 (and on continuous work of the same kind 
ever since). 

The description of the village and its people is itself an accurate and fasci- 
nating sociological study. So well did the writer know the inhabitants (every * 
one of them apparently) that one gets a living picture of their daily and yearly 
life, their joys and sorrows, and learns from their rhymes and 8 a 3 dngs some- 
thing of the traditional wisdom that such oonununities preserve. 

Nutrition, however, is the main aim of the study-existing nutrition and 
its improvement, and in this connection Mrs. Wiser has utilised to the full her 
contacts with scientific research workers (McCarrison, McCollum, Rose, Sherman 
and others) in addition to applying her own considerable powers. 

In the sixth and last chapter under the dry word ^ Conclusions ’ is set forth 
very briefly a helpful statement of where we are and where we may be able to arrive. 
It is also a useful sedative to those who pin their faith to 4 certain type of propa- 
ganda. 

Buy the book— it is alseady a best seller. [ W. B.]. 



REVIEWS 

All about the Soyabean. Bt Gbobob Bottgi^ Gbay. (John Bale, Sons A; 

Danielsson, Ltd., London, 1936.) Price 7$. 6d. net. 

Thb book provides an interesting account in detail about the soyabean in 
six informatory chapters. It contains useful information about the origin, 
description and characteristics of the plant ; the possibilities of its cultivation in 
England and its utility in general agriculture. The importance of the bean as food 
and several dietary recipes have been adequately described. The manufacture 
of soya oil, its edible and industrial uses and everything about the soyabean 
trade have also been discussed by the author. 

The book will be appreciated by all classes of readers who aro interested in 
such problems. [ W. S.]. 


Vegetative Propagation of Tropical and Sub-tropical Fruitt. By Fielden, 6. 
St. Cl. and Garner, R. J. (Tech. Comm. No. 7 of the Imperial Bureau 
of Fruit Production, East Mailing, Kent, England, 1936). Pp. 67, bibl. 123, 
price 23, 

This compilation forms the second of a series of articles issued by the Imperial 
Bureau of Fruit Production on the vegetative propagation of tropical and sub- 
tropical horticultural crops, the first on citrus having appeared in 1932. 

It is based on an examination of existing literature and on the answers to en- 
quiries sent to many workers in the tropics. All the same it would appear that there 
are a considerable number of sources, particularly in departmental bulletins and 
agricultural journals, which still remain to be tapped. The section on methods 
of vegetative propagation (pages seven to seventeen) is very useful and the draw- 
ings of various types of grafts, some of which will be new to several readers, are 
clear and self-explanatory. Those who have good Kands for this type of work 
will find delight in experimenting with the many kinds of grafting and budding 
here indicated. There are certain tropical substitutes for such things as raffia 
and grafting wax that might possibly have been mentioned. For example, 
the fibrous layer inside the stalk petiole of the banana leaf makes very excellent 
material known as sopcU in the Bombay-Decoan for tying on buds. Grafting 
wax is in various places replaced by mixture of mud and cow-dung which is often 
quite effective. The reviewer would draw special attention to the section of etio- 
logical methods on page 10 which is well worth a very extended trial in the 
Tropics, particularly on account of the necessity of getting stocks of unifol;m 
character for really effective horticultural experiments in the future. 

The second part of the publication deals with about 100 types of fruit and in 
each case mentions methods of vegetative propagation that have been found 
successful or are under experiment. In addition to the ordinary well-known 
fruit crops, there are also a considerable number of plants which are more or less 

o 2 
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wild such 9M the Spondias species, the DiUenia species and the CaHsaa BjpfBcim. 
But these should certainly receive attention as from them may develop really 
valuable fruit varieties. In this connection special mention should be made of 
hizyphvs to which the last section is devoted. The method of budding found 
most successful in the Bombay-Deccan has not been mentioned here. This con- 
sists in decapitating the stock, removing the bark from the top 2-m. and sliding 
over it a complete unbroken ring of bark from a similar sized scion containing the 
bud. Zizyphus certainly has considerable possibilities of development. The 
mango (pages 42-45) naturally comes in for a good deal of attention. Some of the 
Interesting points mentioned are : — 

(p, 43 ) — the inducing of a flush of growth by giving one pint of one-ounoe- 
to-the-gallon solution of nitrate of soda about a week before 
grafting to the stock ; 

{p. 44 ) — the possibility of utilising etiolation. 

In conclusion, the reviewer would like to point out the desirability in future 
research work on vegetative propagation of going in some detail into the anatomy 
of the grafting union somewhat in the manner in which this was done in Sorauer's 
book on Plant Physiology. [ W. B.]. 


Horticultural Aspects of Woolly Aphis Control together with a Survey of the 
Literature. By Gbeenslade, R. M. (Tech. Comm. No. 8 of the Imperial 
Bureau of Fruit Production, East Mailing, Kent, England, 1936). Pp. 88, 
bibls. 565 (general) and 156 (biologic control), price 26, M, 

The voluminous literature published during the last hundred years on 
woolly aphis or American blight and the divergence of opinion there expressed 
have long demanded examination and critical analysis. 

In November 1933 a Memorandum and Questionnaire on the incidence and 
control of the pest was circulated by the Imperial Bureau of Fruit Production to 
ail the apple growing countries of the world and co-operation invited. 

The literature and the replies to the questionnaire have been thoroughly 
sifted by the present author, who has now for some years at East Mailing been 
testing new seedlings for immunity, investigating control measures in the orchard 
and studying the causes of immunity or resistance, and is, therefore, in an excep- 
tionally good position for examining the situation. This he does most clearly 
and concisely for practical horticulturists no less than for fellow investigators in 
Technical Communication No. 8. 

First the insect and its habits, its spread in the orchard, its methods of feeding 
and its possible alternative hosts are dealt with. Next the bearing of climatic 
faptora, temperature, humidity, wind and sunlight, on its incidenoe is considered. 
In many parts of the Empire the normal combination of these factors is propitious 
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for a heavy attack, whereas in England an increase in temperature and sun and in 
Rumania an increased rainfall will induce it. Control measures are considered 
in detail : — (1) Artificial control including spraying, fumigation, tree injection, 
cultural practice, etc. (2) Natural control by ApheUnm mail and other parasites. 
The varying measure of success achieved in different countries is noted. (3) 
Control by use of resistant stocks and varieties. A particularly interesting account 
is given of existing resistant varieties, of the breeding work in progress in England 
at Merton and East Mailing and of the few indications afforded as yet of the 
possible causes of resistance. Lastly (4) Control b}^ legislation, e.g. quarantine 
measures, etc. 

The literature from nearly 300 sources is further dealt with in the two 
annotated bibliographies which follow. The first, general, contains 555 references, 
while the second contains 156 references to articles on the biologic control of the 
pest. 

Finally the Memorandum and Questionnaire noted previously are reproduced 
in full together with a list of persons who replied. This list forms, incidentally, 
a useful index of workers interested in the subject. 

Both to investigators and growers this publication should prove of great 
reference value. 


Live**8tock of Southern India. By R. W. Little wood. (Higgin- 

bothams, Madras ; Government Press, Madras). Price Rs. 4-2-0. 

This book has recently lieen pubhshed by Mr. R. W. Littlewood, Live-stock 
Officer, Madras Presidency. A wealth of practical information is given regarding 
live-stock in South India which should be of great value to those interested on 
the subject. 



NEW BOOKS 

On Agriculture and Allied Subjects 


Fifty Years of Field Experiments at Woburn. By Sir E. John Russell, D.So., 

F. R.S. and Dr. J. A. Voelcker, C.I.E., M.A. Pp. xvii +392 ; 48 figs. & 146 Tables. 
(London : Longmans, Green & Co., 1936.) Price 21«. 

An Introduction to the Scientific Study of the Soil. By Norman M. Comber. 
Pp. v+206 and 26 figs. (London : Edwin Arnold and Co., 1936.) Price Is. 6d. 

Soil Erosion and its Control. By Quincy Claude Ayres. Pp. xi+366, 234 
figs. (London : McGraw-Hill Publishing Company, Ltd., 1936.) Price 21tf. 

Regional Types of British Agriculture. Edited by J. P. Maxton, M.A., B.So., 
B.Litt. Pp. 318, & Maps. (London : George Allen and Unwin, Ltd., 
1936.) Price 12s. 6d. 

Pedalogy. By Jacob S. Joffee. Pp. xvi+676, illustrated. (New Jersey: 
Rutgers University Press.) Price $6 *60. 

Vegetative Propagation of Tropical and Sub-tropical Fruits. By Fielden, 

G. St. Cl. and Gamer, R. J. (Tech. Comm. No. 7 of the Imperial Bureau of Fruit 
Production, East Mailing, Kent, England, 1936.) Pp. 67, bibl. 123. Price 28. 

Horticultural Aspects of Woolly Aphis Control together with a Survey of 
the Literature. By Greenslade, R. M. (Tech. Comm. No. 8 of the Imperial 
Bureau of Fruit Production, East Mailing, Kent, England, 1936.) Pp. 88, bibls. 
666 (general) and 166 (biologic control). Price 28. 6d!. • 

The Hindu Jajmani System — A Socio-economic System inter-relating Members 
of a BUndu Village Community in Services. By W. H. Wiser, M. A., Ph.D. 
(Lucknow Publishing House, 1936.) 

The Foods of a Hindu Village of North India. By Charlotte Viall Wiser, 
Ph. B., M.Sc. (Superintendent, Printing and Stationery, Allahabad, U. P., India, 
1936.) Price Rs. 2-8. 

Practical Animal Husbandry. By William C. Miller, M.R.C.V.S. Second 
edition. Pp. xi+427 and 180 figs. (Edinburgh: Oliver and Boyd., 1937.) 
Price 168. 

Practical Veterinary Pharmacology, Materia Medica and Therapeutics.’ By 
Howard, J. Third edition. Pp. 681, with 33 illustrations, cloth. (Alexander 
Eger, Chicago, 1936.) Price $6*00. 

Milk the Most Perfect Food. By Dr. N. N. Godbole, M.A., B.So., Ph.D. 
(Berlin). (Benares Hindu University, Banares, 1936.) Price Rs. 3. 
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Recent Pnblications of the Imperial Agricultural Bureaux 

I. ObTAINABLB 7BOM THB IlCPERIAL BUREAU OF SoiL SCIENCE, ROTHAMSTED 
Experimental Station, Harpbnden, Herts 
Periodical Abetracta 

8, d. 

List of poblioations and papers on Soil Science published in the Empire Over- 


seas in— 

1933 1 0 

1934 1 0 

Soil Research in the British Empire published daring 1986 . .1 0 

Lists of Publications relating to Soils and Fertilisers — 

Published monthly, per amium, post free . . , . . . 10 0 

Monthly Letters — 


Free to recipients, within the British Empire, of “ Publications relating 
to Soils and Fertilisers.” Subscription, outside the Empire, per 
annum ........... 4 0 

Recent Developments in Soil Analysis — 

Quarterly Supplement to the above publications. Separate copies 

each ............ 0 6 

Occasional Papers 

Technical Communications — 

32. Tea Soils (by H. H. Mann) ........20 

33. Organic Manures (by S. H. Jenkins) . . . . , .20 

34. Tropical Soils in relation to Tropical Crops . . . . .26 

Annual Report : For the year 1933>34 . . . . .06 

„ 1934-36 0 6 

Bibliographies— ^ 

Bibliography on Coffee ..... .s ... 2 0 

Catalogue of Journals and Periodicals in the Library of Rothamsted 

Experimental Station ......... 2 0 

Special Publication — 

The Katamorphism of Igneous Rocks under Humid Tropical Conditions 

^by the late Sir J. B. Harrison) 5 0 

Bibliography of Soil Science, Fertilizers and General Agronomy, 1981-84 25 0 

II. Obtainable from the Imperial Bureau of Animal Health, Veterinary 
Research Laboratory, New Haw, Weybridqe, Surrey 


Abstracting Journal 

The Veterinary Bulletin— 

1931. Vol. 1. Quarterly (let Number, April) ..... 7 6 

Annual Subscription 20 0 

Subsequent Volumes. Monthly (1st Number, January) . . .50 

Annual Subscription (postage paid) « 40 0 

( 421 ) 
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Indexing PublicaHon a* d 

Index Veterinarins.— Four issues a year. First issue April 1933. Annual 
Subscription (postage paid). Volumes I to III mimeographed, Volume 
rV onwards printed 100 0 

III. OBTADiJABLE FBOM THE ImpBBIAL BtJEEAU OF AnIMAL NUTRITION, ROWBTT 
Rbseaech Institutb, Buck-Sbubn, Aberdeen 

Journal 

Nutrition Abstracts and Reviews. (Issued imder the direction of the Imperial 
Agricultural Bureaux Council, the Medical Research Council and the 
• Reid Library) — 

Subscription per volume of 4 numbers . . . . , . 42 0 

Per single number ......... 13 0 

Occasional Papers 

Technical Communications— 

6. The Composition of Certain African Foods and Feeding Stuffs . . 10 

7. Wlieat : Pre-eminence as a Cereal Food, Nutritive Value : Relation to 

Health and Disease 10 

Occasional Communications— 

1. The Effect of Climate on the Composition of Pasture Plants 

IV. Obtainable from the Imperial Bureau of Plant Genetics (for crops other 
THAN Herbage), Plant Breeding Institute, School of Agriculture, Cam- 
bridge 

Journal 

Plant Breeding Abstracts— 

Quarterly. Annual Subscription . . . . . . . 15 0 

Single copy 6 0 

Occasional Papers 

Indexes to Plant Breeding Abstracts— 

Subject Index to Vols. I to V of Plant Breeding Abstracts . . .60 

Supplements to Plant Breeding Abstracts— 

Summary of Reports received from Countries exclusive of the British 

Empire, 1928-31. Supplement I 2 6 

Summary of Reports received from Stations in the British Empire, 1932- 
36. Supplement II 6 0 

Technical Communications— 

Vernalization and Phasic Development of Plants (Joint Publication of 
the Imperial Bureaux of Plant Genetics) . . , . , • 10 0 

Bibliographical Monographs— 

BreediiigResistant Varieties, 1930-33 (Supplement) . .20 

The Experimental Production of Haploids and Polyploids « « .60 



tMP]liRUL AOBtCULtURAL BU&BAtHt I^UBLtCATtONS 4^3 

V. OWAINABU FEOM THB ImPESIAL BuB£AT7 OF PLANT GbNETIOS (HeBBAQB PLANTS), 

Welsh Plant Bbbbdino Station, Aobioultubal Buildings, Alexandba Road, 
Abeb yst w y ot, Wales 


Jawmale s. d* 

Herbage Abstracts— 

Quarterly. Annual Subscription 150 

Single number •••••••• 5 0 

Herbage Reviews— 


Subscription is at present—Vol. 1 (1933), Vol. 2 (1934), Vol. 3 (1936), 

Vol. 4 (1936) — included in that to Herbage Abstracts. 

Oocaaumal Pctpera 

Bulletins— 

15. Grassland and Forage Crops in Thuringia, Czechoslovakia and Hun* 

gary, August, 1934 ......... 3 6 

17. Vemahzation and Phasic Development of Plants. December, 1936. 

(Jointpublicationof the Imperial Bureaux of Plant Genetics) . . 10 0 

VI. Obtainable fbom the Impekial Bubeau of Fbitit Production, East 
Mallino Research Station, East Malling, Kent 

Journal 

Horticultural Abstracts— 

A quarterly abstract publication of current horticultural literature — 

Annual Subscription . . . . . . . . .160 

Single copy 4 0 

Technical Communications 

6. The Nutrition and Manuring of Soft Fruits, 1936. T. Wallace . 2 0 

7, Vegetative Propagation of Tropical and Sub-tropi^l Fruits, 1936. 

J. St. Clair Feilden and R. J. Gamer 2 0 

Occasioned Papers 

3. Annotated Bibliography on Bitter-Pit, 1934 « • • • • 1 6 

Other PubUcations— 

Index to Volumes I-X of the Journal of Pomology and Horticultural 
Science, 1933. Compiled by Bureau, published by the Editors of the 
Journal of Pomology and HorticuUufid Science. Available from the 
Bureau 5 0 

Old and New standpoints on senile degeneration, 1931. By A. P. C. 

Bijhouwer 0 6 

VII. Obtainable from the Imperial Bureau of Animal Genetics, Institu te of 

Animal Genetics, University of Edinburgh, King’s Buildinos, West Mains 

Road, Edinburgh 


Journal 

Animri Breeding Abstracts (Quarterly), commencing April, 1933. Annua l 
Subscription . • . 


15 0 
P 



424 AGRICULTURE AND LIVE-STOCK IN INDU [Vll, Ht 

Occasional Papers a, d. 

The Teohnique of Artificial Insemination* 1933 .... 2 6 

Bibliography of the works of J. C. Ewart (free to subscribers of Animal Breed- 
ing Abstracts* Vol. 1)* 1934 0 6 

Animal Breeding in the British Empire. A Survey of Research and Experi- 
ment* 1934 2 0 


Vin. Obtainable tbom the Impebial Bubeau op Aobioxjltubal PABASiroLOGy, 
Institute op Aobioultubal Pabasitology, Winches Fabm Dbivb, Hatpield 
Road* St. Albans, Herts 


Journal 

Bibliography of Helminthology. For the year 1933— 

Library Edition, bound in cloth . . . , . . • 10 6 

Stiff paper cover only 8 0 

Hdminthological Abstracts. Issued in five or six parts per volume, each 
volume covering the literature of a single year. Subscription per volume, 
payable in advance 30 0 

Completed volumes boimd in cloth 32 0 

Occaaional Papera 

(g) The Pathology and Aetiology of Plant Lesions caused by Parasitic Nema- 

todes, By T. Goodey. 34 pp 5 0 

(h) The Bearing of the Physiology of Parasitic Nematodes on their Treatment 

and Control, By A. Lapage, 21 pp. 3 0 

Votes and Hemorandar— 

11. Recent Developments in the Control of Heterodera marioni, 6 pp. . 16 


Publications issued by the Imperial Institute op Entomology, 41 Queen’s OAfto, 

^ London, S. W. 7 

Bulletin qI Entomological Besearoh— 

Published quarterly and containing original articles on Economic Ento- 
mology. Issued post free. 

Annual subscription (payable in advance) 30 0 

Baview ol Applied Entomology— 

Consisting of abstracts or reviews of all current literature on Economic 
Entomology throughout the world. Published monthly in two 
series— 

Series ‘ A * dealing with insect and other arthropod pests of cultivated 
plants, forest trees and stored products of animal and vegetable origin. 

Series * B * dealing with insects, ticks, etc., conveying disease or other- 
wise injurious to man and animals. Issued post free. 

Series Series 

‘A* ‘B’ 

Annual subscription (payable in advance) • • . 30s. 15s. 

Vol. XXm (1935) 42s 2U. 
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Zoologieal Beeord— Part Insed;^ d. 

Published annually about July in eaeh year and containing as complete 
a record as possible of the literature of the previous year, chiefly 
from the systematic standpoint . 

Annual subscription (including postage) 16 6 

Report of the Fourth Imperial Entomological Conference, 19th — 27th 

September, 1936 .......... 4 0 

Publications obtainable fbom the Impbbial Mycology Institute, Kbw, Subbey 

Journal 

Review of Applied Mycology - 

Annual subscription, 12 monthly parts, with title page and index (poet 

free) 210 

Single part ........... 20 

Title peige and index ......... 30 

Report on the Third Imperial Mycological Conference, 1934 . , . 2 0 



List of Agricultural Publications in India from 1st August 
1936 to 31st January 1937 


Title 

Author 

Where pubhahed 

1 - 

GENERAL AGRICULTURE 


AgricuUure and Livestock in India, 
VqI, VI, parts 6 and 6 and Vol. 
VH, part 1, Annual subscrip- 
tion Rs. 6 or 9«. 9d. (A bi- 
monthly journal of agriculture 
and animal husbandly for the 
general reader interested in 
agriculture or live-stock in 
India or the Tropics) 

Issued under the autho- 
rity of the Imperial 
Council of Agricultural 
Research 

Manager of Publica- 
tions, Delhi 

The Madras Agricultural Journal, 
Monthly, Annual subscription 
Rs. 4 

K. Ramiah (Editor). 
Published by the M. A. 
S. Union, Agricultural 
Research Institute, 

Coimbatore 

The Secretary, M. A. S. 
Union, Agricultural 

College, Lawley 

Road, P. 0. 

The Journal of the Trichinopoly 
District Agricultural Associa- 
tion (English and Tamil). 
Quarterly. Annual subscrip- 
tion Re. 1-8-0 for non-members, 
free for members ^ 

Issued by the Trichino- 
poly District Agricul- 
tural Association, 

Teppakulam Post , 

1 

1 

The Secretary, The Tri- 
chinopoly District 

Agricultural Associa- 
tion, Teppakulam 

Post * 

T?ie Journal of the Mysore Agricul- 
tural and Experimental Union 
(English). Quarterly. Price 
As. 12 per copy 

B. Narasimha Iyengar 
(Chief Editor) 

The Secretary, The 
Mysore Agricultural 
and Experimental 

Union, Seshadri Road, 
Bangalore 

The Journal of the Mysore Agricul- 
tural and Experimental Union 
(KAnnada). Monthly. Price 
As, 4 per copy 

K. Bhima Rao (Editor) 

Ditto 

The Poona Agricultural College 
Magazine, Quarterly. Annual 
subscription Rs. 2-8-0 

V. G. Deshpande and S. 
M. Rao (Editors) 

The Editor, Poonct Agri- 
cultural College Maga- 
zine, Poona 

Sethi Setkari (Marathi). Monthly- 
Annual subscription Re. 1-3-0 

Vasudev Ganesh Pande 

! The Editor, Setki Set- 
kari, Agricultural 

College, Poona 
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Title 

Author 

Where published 

GENERAL AGRICULTURE--con&I. 

The Plantera' Journal and Agricul- 
turist, Fortnightly. Annual 
subscription Bs. 10 or 105. 

Theo H, Thome (Editor) 

The Manager, The 

Planters' Journal and 
Agriculturist t 13, Ezra 
Mansions, Calcutta 

Kriahi-Sampad (Bengali). Month- 
ly. Annual subscription Rs. 3 

N. K. Ghosh (Editor) 

The Manager, Krishi 
Sampada Office, Dacca 

Mufidul Mazarain (Urdu) 

Issued by the Depart- 
ment of Agriculture, 
United Provinces 

Government Printing 
and Stationery, United 
Provinces, Allaiiabad 

Kisan Upkarak (Hindi) 

Ditto 

Ditto 

The Allahabad Farmer, Bi- 

monthly, Annual subscription 
in India Rs. 2 

B. M. Pugh (Editor). 
Published by the Agri- 
cultural Institute, 

Allahabad 

The Allahabad Agricul- 
tural Institute, United 
Provinces (American 
Presbyterian Mission), 
Allahabad 

Seasonal Notea. Price As. 4 per 
copy 

Issued by the Depart- 
ment of Agriculture, 
Punjab 

Government Printing, 
Punjab, Lahore 

The Nagpur Agricultural College 
Magazine. Quarterly. Annual 
subscription Rs. 3 

Published by P. D. N€fc^% 
Agricultural College, 

Nagpiu 

The Editor, The Nagpur 
Agricultural College 

Magazine, College of 
Agriculture, Nagpur 

(Hindi). Quarterly. Annual 
subscription Rs. 2, As. 8 per 
copy 

Issued by the Agricul- 
tural Association, Bihar 
and Orissa 

B. N. 8arcar, Senior 
Marketing Officer and 
Editor, I^san, Patna 

Agriculture and Animal Husband- 
ry in India, 1933-34 and 1934- 
36. Part I — CJrop Production. 
Price Rs. 4-14-0 or 8s. 

Issued under the autho- 
rity of the Imperial 
Council of Agricultural 
Research 

Manager of Publications, 
Delhi 

Indian Central Cotton Committee 
— Its Objects, Activities and 
Achievements (Pamphlet in 
Gujerati, MaratM, Hindi and 
Urdu) 

! 

Secretary, Indian Central 
Cotton Committee 

Indian Central Cotton 
Conamittee, Bombay 
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Author 
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GENERAL AGRICULTURE-contd. 


Indian Central Cotton Committee 
— Brief Account of Its Ob- 
jects and Achievements 

(Pamphlet in English, Urdu 
and Hindi) 

Secretary, Indian Central 
Cotton Committee 

Indian Central Cotton 
Committee, Bombay 

Indian Central Cotton Committee 
— ^Technological Laboratory, 

Matunga (Leaflet in English, 
Hindi and Urdu) 

Ditto 

Ditto 

Descriptive Note on Improved 
Strains from Important Varie- 
ties of Paddy evolved at the 
Agricultural Besearch Station, 
Maunteru (Telugu). Leaflet 
No. 72 of the Department of 
Agriculture, Mawiras 

K. Kamiah 

Government Prees, 

Madras 

Villagers’ Calendar for 1936-37 
(Malayalam) 

Issued by the Depart- 
ment of Agriculture, 
Madras 

Ditto 

Villagers’ Calendar for 1937 
(English) / 

Ditto 

Ditto 

• 

Annual Jleport of the Department 
of Agriculture, Bengal for 
1936-36 

Issued by the Depart- 
ment of Agriculture, 
Bengal 

Bengal Government 

Press, Alipore, Bengal 

Talk on Cultivation (Slogans). 
Leaflet No. 10 of 1936 of the 
Department of Agriculture, 
Bengal 

Ditto 

Ditto 

Jute Cultivation and Fibre Pro- 
duction. Leaflet No. 11 of 
1936 of the Department of 
Agriculture, Bengal 

Ditto 

Ditto 

An Investigation on the Methods 
of Preparation and Standardiza- 
tion of Tomato Ketchup. Bul- 
letin of the Depwiment of 
Agriculture, [ Pu^ab* Price 
A8.4 

Issued by the Depart- 
ment of Agriculture, 
Punjab 



Government Printing, 
Punjab, Lahore 
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Title 

Author 

Where published 

GENERAL AGRICULTURE-njonid. 

Betel Nut in Burma. Agricultural 
Survey No. 26 of the Depart- 
ment of Agriculture, Burma 

Issued by the Depart- 
ment of Agriculture, 
Burma 

Government Printing 
and Stationery, 

Burma, Rangoon 

The Cultivation of Betel Nut. 
Cultivators’ Leaflet No. 80 of 
the Department of Agriculture, 
Burma 

Ditto 

Ditto 

Layout and Anti -erosion Measures 
in the Dry Zone (Burmese). 
Cultivators* Leaflet No. 81 of 
the Department of Agriculture, 
Burma 

Ditto 

Ditto 

Onion Cultivation in the Northern 
Circle. Bulletin No, 31 of the 
Department of Agriculture, 
Burma 

Ditto 

Ditto 

Market Surveys of Burma Crops. 
Bulletin No. 32 of the Depart- 
ment of Agriculture, Burma 

Ditto 

Ditto 

Annual Report of the Department i 
of Agriculture, Bihar, 1936-36 , 

Issued by tho Depart- 
ment of Agriculture, 
Bihar 

Government Press, 

Bihar, Gulzarbeigh 

Annual Report on Experimental 
Farms in Bihar, 1936-36 

Ditto 

Ditto 

Cultivation of Berseem, Bulletin 
No. 4 of 1936 of the Depart- 
ment of Agriculture, Bihar 

Ditto 

Ditto 

The Role of Seed Unions in Village 
Uplift (English and Hindi). 
Leaflet No. 9 of 1936 of the 
Department of Agriculture, 
Central Provinces 

Issued by the Depart- 
ment of Agriculture, 
Central Provinces 

Government Printing, 
Central Provinces, 

Nagpur 

Report on the Agricultural Col- 
lege, Nagpur, for the Year end- 
ing the 31st March 1936 

Issued by the Depart- 
ment of Agriculture, 
Central Provinces 

Government Printing, 
Central Provinces, 

Nagpur 
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Author 
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GENERAL AGRICULTURE-confti. 

Report on the Engineering Section, 
Agricultural College, Nagpur, 
for the Year ending the 3 let 
March 1936 

Issued by the Depart- 
ment of Agrculture, 
Central Provinces 

Government Printing 
Central Provinces, 

Nagpur 

Wheat Cultivation in Chhattisgarh 
and how to Improve it (English 
and Hindi), Leaflet No. 7 of 
1936 of the Department of 
Agriculture, Central Provinces 

Ditto 

Ditto 

Protection of Crops against Dam- 
age from Frost (English and 
Hindi). Leaflet No, 8 of 
1936 of the Department of 
Agriculture, Central Provinces 

Ditto 

Ditto 

Annual Report of the Department 
of Agriculture in Sind, 1936- 
36 

Issued by the Depart- 
ment of Agriculture, 
Sind 

The Daily Gazette 
Press, Ltd., Karachi 

Instructions for the Cultivation 
of AleurUee forddi Tung Oil in 
Chota Nagpur (English and 
Hindi) 

Dorothy Norris 

Indian Lac Research 
Institute^ Namkum, 
Ranchi. 

« 

Memoranda on the History, Acti- 
vities and Policy of the United 
Planters’ Association, South 
India, Tea Scientific Depart- 
ment 

Issued by the United 
Planters’ Association of 
South India 

United Planters’ Asso- 
ciation for South India, 
Glenview, Coonoor, 

Nilgiris 

Annual Report on the working of 
the Department of Agriculture, 
Hyderabad-Deccan for 1933-34 

Issued by the Depart- 
ment of Agriculture, 
Hyderabad 

Government Centred 

Press, Hyderabad- 

Deccan 

Annual Experimental and Res- 
search Report of Hyderabad 
for 1932-33. 

Ditto 

Ditto 

Drama of Premi Kiseui. Leaflet 
No. 18 of the Department of 
Agriculture, Hyderabad. 

Ditto 

Ditto 

Ploughing .... 

N. Narayanan Tampi 

Government Press, 

Travanoore 


Title 


Where published 
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GENERAL AGRICULTURE —concld. 

Annual Administration Report of Issued by the Depart- Government Press, 

the Department of Agricul- ment of Agriculture, Bangalore 

ture, Mysore State, for the Mysore 
Year 1934-35. Price Re, 1-8-0 

Growing Trees for Timber, Fuel Issued by the Depart- Cochin Government 

and Green Manure ment of Agriculture, Press, Ernaculam 

Cochin 

' A Kind of Poison found in the Leaf Ditto Ditto 

of Rubber 


AGRICULTURAL STATISTICS 

Supply and Distribution of the Secretary, Indian Central Indian Central Cotton 
Various Types of Indian Cotton Cotton Committee Committee, Bombay 

during the Season of 1934-36. 

Statistical Bulletin No. 6 (1934- 
35). Price As. 8 

Stocks of Indian Raw Cotton held Ditto Ditto 

in India by the Mills and the 
Trade on 31st August, 

1936. Statistical Leaflet No. 2. 

Third Issue (1935-36) 

Receipts at Mills in India of Raw Ditto Ditto 

Cotton Classified by Varieties 
(1935-36 Season). Statistical 
Iieaflet No. 3. Third Issue 
(1935-36). Price 0-1-0 

Exports by Seas of Indian Raw Ditto Ditto 

Cotton Classified by Varieties 
(1935-36 Season). Statistical 
Leaflet No. 4. Third Issue 
(1935-36). Price 0-1-0 

Season and Crop Report for the Issued by the Depart- Government Printing, 
Year ending 30th June 1936, ment of Agriculture, Punjab, Lahore 

Price 3^. 3-8-0 per copy Punjab, Lahore 

Season and Crop Report, Sind, Issued by the Depart- The Daily Gazette 
1935-36 ment of Agriculture, Press, Ltd., Karachi 

Sind 
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SUGARCANE 

Notes on Sugarcane Cultivation in Issued by the Depart- Bengal Government 

Bengal. XiOaflet No. 9 of 1986 ment of Agriculture* Press* Alipore* Bengal 

of the Department of Agrioul- Bengal 
ture, Bengal 

Cultivation of Sugarcane in Chota Issued by the Depart- Government Press, 
Nagpur. Bulletin No. 6 of 1936 ment of Agriculture* Bihar, Gulzarbagh 

of the Department of Agriciil- Bihar 

ture, Bihar 

Manuring of Sugarcane in Bihar Ditto Ditto 

by Agricultural Chemist. Lea- 
flet No. 3 of 1936 of the De- 
peuiiment of Agriculture, Bihar 

A Brief Note on Sugarcane Re- Ditto Ditto 

search Work done by the De- 
partment during the last 4 
Years and Its Signiflcance to 
the Sugarcane Industry in 
Bihar. I^eaflet No. 4 of 1936 
of the Department of Agricul- 
ture* Bihar 

Some Hints to Sugarceme Culti- V. Narayanan Nair Government Press* 
vators Travanoore 

COTTON TECHNOLOGY 

The Effect of Raising the Middle Nazir Ahmad Indian Central Cotton 

Roller and some other Factors Committee, Bombay 

on the Yam Strength of Sindhi 
Cotton. Technological Bulletin 
No. 84 

Technological Reports on Trade Ditto Ditto 

Varieties of Indian Cottons, 

1936. Technological Bulletin 
No. 35 

Spinning Tests on Mixtures of Ditto Ditto 

Staple Fibres and Indian Cot- 
tons. Technological Bulletin 
No. 86 

Spinning Test Rq>ort (No. 764) on Issued by the Director, Ditto 

Samples of Farm ’Westerns Technolc^cal Xiabora- 
Ootton* 1985-86. Technological tory* Indian Central 
TSroular No, 258. Price As. 4 Cotton Committee, 

Bombay 
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COTTON TECHNOLOGY-contd. 

Spinning Test Report (No. 766) on 
Samples of Upland Cotton, 
1935-36. Technologicid Cir- 
cular No. 264, Price As, 4 

Issued by the Director, 
Technological Labora- 
tory, Indian Central 
Cottcm Committee, 

Bombay 

Indian Central Cotton 
Committee, Bombay 

Spinning Test Report (No. 766) 
on Samples of Kadi-Viramgam 
Cotton, 1936-36. Technological 
Circular No. 266. Price As. 4 

Ditto 

Ditto 

Spinning Test Report (No. 768) 
on Samples of Bijapur Cotton, 
1936-36. Technological Cir- 
cular No. 256. Price As. 4 

Ditto 

Ditto 

Spinning Test Report (No. 768) 
on Samples of Kalagin Cotton, 
1935-36. Technological Cir- 
cular No. 267. Price As. 4 

Ditto 

Ditto 

Spinning Test Report (No, 778) 
on Samples of BagaJkot Cotton, 
1935-36. Technological Cir- 
cular No. 268. Price As, 4 

Ditto 

Ditto 

Spinning Test Report (No. 779) 
on Samples of Cambodia 
Cotton. 1936-36. Technological 
Circular No. 269. Price As. 4 

Ditto 

Ditto 

Spinning Test Report (No, 781) on 
Samples of Tinnevelly Cotton, 
1935-36. Technological Cir- 

cular No. 260. Price As. 4 

Ditto 

Ditto 

Spinning Test Report (No, 782) 
on Samples of Karunganni 
Cotton, 1935-36. Technological 
Circular No. 261. Price As. 4 

Ditto 

Ditto 

Spinning Test Report (No. 784) on 
Samples of A. R. Jinja Cotton, 
1936-36. Technological Circular 
No, 262. Price As. 4 

Ditto 

Ditto 


Q 2 
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COTTON TECHNOLOGY-confei. 

Spinning Test Report (No. 786) 
on Samples of A. R. Busoga 
Cotton, 1935-36. Technologi- 
cal Circular No. 263. Price 
As. 4 

Issued by the Director, 
Technological Labora- 
tory, Indian Central 
Cotton Committee, 

Bombay 

Indian Central Cotton 
Committee, Bombay 

Spinning Test Report (No. 789) 
on Samples of A. R. Kampala 
Cotton, 1935-36. Technologi- 
cal Circular No. 264, Price 
As. 4 

Ditto 

Ditto 

Spinning Test Report (No. 791) 
on Samples of Western Javeria 
Cotton, 1935-36. Technological 
Circular No. 265. Price As. 4 

Ditto 

Ditto 

Spinning Test Report (No. 795) 
on Samples of Kumpta Cotton, 
1935-36. Technological Cir- 
cular No. 266. Price As. 4 

Ditto 

Ditto 

Technological Report on Verum 
262 (Akola), 1936-37. Tech- 
nological Circular No. 267. 
Price As. 4 

Ditto 

Ditto 

1 

Technological Report on V. 434 
(Akola), 1936-37. Technologi- 
cal Circular No. 268. Price 
As. 4 

Ditto 

Ditto 

Technological Report on Umri 
Bani Cotton, 1936-37. Tech- 
nological Circular No. 269, 
Price As. 4 

Ditto 

Ditto 

Spinning Test Report (No, 798) 
on Samples of Bengals Cotton, 
1936-37. Technological Cir- 
cular No. 270. Price As. 4 

Ditto 

Ditto 

Spinning Test Report (No. 799) on 
Samples of Khandesh Cotton, 
1936-37. Technological Cir- 
cular No. 271. Price 4 

Ditto 

Ditto 
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Author 
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COTTON TECHNOLOGY-eonc;(2. 


Spinning Test Report (No. 801) 
on Samples of Ujjain Cotton, 
1936-37. Technological Cir- 

cular No. 272. Price As. 4 

Spinning Test Report (No. 802) 
on Samples of Ujjain Cotton, 
1936-37. Technological Cir- 

cular No. 273. Price As. 4 

Issued by the Director, 
Technological Labora- 
tory, Indian Central 
Cotton Committee, 

Bombay 

Ditto 

Indicm Central Cotton 
Committee, Bombay 

Ditto 

Spinning Test Report (No. 806) 
on Samples of Mogali Qotton, 
1936-37. Technological Cir- 
cular No. 274. Price As. 4 

Ditto 

Ditto 

Technological Report on Verum 
262 (Nagpur), 1936-37. Tech- 
nological Circular No. 276. 
Price As. 4 

Ditto 

i 

Ditto 


FRUITS 


Burma Fruits and their Cultiva- 
tion. Bulletin No. 30 of the 
Department of Agriculture, 
Burma 

Issued by the Depart- 
ment of Agriculture, 
Burma 

Government Printing 
and Stationer^", Burma, 
Rangoon. 

Manuring of Oranges (Reprint). 
I^eaflet 

Issued by the Depart- 
ment of Agriculture, 
Central Provinces 

Government Printing, 
Central Provinces, 

Nagpur 

Cultivation of Pomegranate 

(Urdu). Leaflet No. 6 of the 
Department of Agriculture, 
Hyderabad 

Issued by the Depart- 
ment of Agriculture, 
Hyderabad 

Government Central 

Press, Hyderabad, 

Deccan 

Budding of Lime Plants 

P. K. Krishna Pillai 

Government Press, 

Travemcore 

Banana Cultivation 

P. 0. Abraham 

Ditto 

Mango Grafts and other Fruit 
Plants. (Reprint of leaflet 
published in 1931) 

Issued by the Depart- ! 
ment of Agriculture, 
Cochin 

Cochin Government 

Pres^, Erhaeulam 
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LAC 


The Shellac Indiistry 

Issued by the Director, 

1 Indian Lao Resecueh 

Indian Lac Research 
Institute, Namkum, 

Ranchi 

Institute, Ncunkum, 
Ranchi 

Some Simple Methods of Jleduoing 
the Damage done by Insect 
Enemies to the Lao Crops 
(English, Hindi, Uriya and 
Bengali). Bulletin No. 23. 

P. M. Glover 

Ditto 

The Use of Schleichera trijuga 
(Kumm) in Lac Cultivation. 
Bulletin No. 24. Price 0-0-9 

Dorothy Norris 

Ditto 

! j 

Use of the Quinhydrone and An- Narasimha Murty and 
timony Electrodes for Poten- Harold Weinberger with 

tiometric Titrations of Ile«?in Wm. Howlett Ge^ner 

Solution. Bulletin No, 26. 

Price As. 3 

AGRICULTURAL SCIENCE 

GxnbbaXi 

Ditto 

The Indian Journal of AgHcul- 

Issued under the autho- 

Manager of Publica- 

tural Science, Vol. VI, parts 4-6. 
Annual subscription Rs. 15 or 
24^. (Original scientific work 
in the various branches of 
science applied to agriculture, 
formerly published in the 
Memoirs of the Imperial Depart- 
ment of Agriculture in India is 
now published in the Indian 
Journal of Agricultural Science 

rity of the Imperial 
Council of Agricultural 
Research 

tions, Delhi 

Tables of Standard Errors of 
Jdendelian Batios. Miscella- 
neous Bulletin No. 11 of the 
Imperied Council of Agricul- 
tural JEtesearoh 

Swam Singh Purewal 
and P. Krishna Rao 

Ditto 

Two New Statistical Tables based 
upon Fisher’s H *. Miscella- 
neous Bulletin No, 13 of the 
Imperial Council of Agricul- 
tural Research 

M. Vaidyanathan . 

Ditto 
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AGRICULTURAL SCIENCE-amft^- 

Chxuistbt akd Physical Chbmistey— awfc?. 

Mineral Constituents of Food 
Grains, Vegetables and Cattle 
Feeds of Western India. 
Bulletin No. 179 of 1936 of the 
Department of Agriculture, 
Bombay Presidency. Price one 
anna 

D. L. Sahsrabuddhe 

^ Government Central 

Press, Bombay 

Report on Manurial Experiments 
carried out in Burma by the 
Agricultural Department from 
1912-13 to 1930-31. Bulletin 
No. 29 of the Department of 
Agriculture, Burma 

Issued by the Depart- 
ment of Agriculture, 
Burma 

Government Printing 
and Stationery, 

Burma, Rangoon 

Report on the Chemical Section, 
Agricultural College, Nagpur, 
for the Year ending 31st March 
1936 

i 

1 Issued by the Depart- 
ment of Agriculture, 
j Central Provinces 

Government Printing, 
Central Provinces, 

Nagpur 

Green Manuring 

Issued by the Depart- 
ment of Agriculture, 

* Cochin 

Cochin Government 

Press, Emaculam 


Ehtomoloqy 


The Spotted Boll-worms of Cotton 
in South Gujarat. Monograph 
No, 10 of the Imperial Council 
of Agricultural Research. 
Price Rs. 6-14 or 9s. 6d. 

B. P. Despande and 
N. T. Nadkamy 

Memager of Publications, 
Delhi 

Pink Boll -worm Pest of Cotton 
and how to Control it 

Secretary, Indian Central 
Cotton Committee 

Indian Central Cotton 
Committee, Bombay, 

The Pink Boll-worm of Cotton 
and its Control. Xieaflet No. 
10 of the Department of 
Agriculture, Central Provinces 
(English, Hindi and Marathi) 

Issued by the Depart- 
ment of Agriculture, 
Central Provinces. 

Government Printing, 
Central Provinces, 

Nagpur 

Report on the Entomological 
Research, Agricultural College, 
Nagpur, for the Year ending 
31st March 1936 

Ditto 

Ditto 
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AGRICULTURAL SCIENCE~-concW. 

Entomology — contd . 

How to send Insect Specimens Issued by the Depart- Govermnont Central 

for Identification. Leaflet ment of Agriculture, Press, Hyderabad- 

No. 20 of the Department of Hyderabad Deccan 

Agriculture, Hyderabad 

Some Plant Pasts found in Flower Issued by the Depart- Cochin Government 

Gardens ment of Agriculture, Press. Ernakulam 

Cochin 

Two Types of Paddy Grass Ditto Ditto 

Hoppers 


Plant Diseases 

Diseases of Sugarcane and I^, S. Subrahmaniam , Manager of Publica- 
Methods for their Control. tions, Delhi 

Miscellaneous Bulletin No. 10 
of the Imperial Council of 
Agricultural Research. Price 
Rs. M4 or 39. 3d. 

Le-if Gurl Disease of Chillies. M. C. Cherian Government Press, 

Leaflet No. 73 of the Depart- Madreus 

ment of Agriculture, Madras 

Report on the Mycologioal Issued by the Depart- Government Printing, 
Research, Agricultural College, ment of Agriculture, Central Provinces, 

Nagpur, for the Year ending Central Provinces Nagpur 

Slst March 1936 


Pink Disease. United Planters M* K. Subba Rao United Planters Asso- 

Association, Southern India, eiation of Southern 

Tea Scientific Department India, Glenview, 

Bulletin No. 10 Conoor, Nilgiris 

Coooanut Leaf Disease in Cochin Issued by the Depart- Cochin Government 
Kanayannur Taluk ment of Agriculture, Press, Ernakulam 

Cochin 
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AGRICULTURAL SCIENCE— conW. 

Chbmistby akd Physical Chbmistby — contd. 

Mineral Constituents of Food 
Grains, Vegetables and Cattle 
Feeds of Western India. 
Bulletin No. 179 of 1936 of the 
Department of Agriculture, 
Bombay Presidency. Price one 
anna 

D. L. Sahsrabuddhe 

Government Central 

Press, Bombay 

Report on Manurial Experiments 
carried out in Burma by the 
Agricultural Department from 
1912-13 to 1930-31. Bulletin 
No. 29 of the Department of 
Agriculture, Burma 

Issued by the Depart- 
ment of Agriculture, 
Burma 

Government Printing 
and Stationery, 

Burma, Rangoon 

Report on the Chemical Section, 
Agricultural College, Nagpur, 
for the Year ending Slst March 
1936 

Issued by the Depart- 
ment of Agriculture, 
Central Provinces 

Government Printing, 
Central Provinces, 

Nagpur 

Green Manuring 

Issued by the Depart- 
ment of Agriculture, 
Cochin 

Cochin Government 

Press, Emaculam 


Ehtomoloqy 


The Spotted Boll -worms of Cotton 
in South Gujarat. Monograph 
No. 10 of the Imperial Council 
of Agricultural Research. 
Price Rs. 6-14 or 9s. 6d. 

B. P. Despande and 
N. T. Nadkamy 

Manager of Publications, 
Delhi 

Pink Boll -worm Pest of Cotton 
and how to Control it 

Secretary, Indiein Central 
Cotton Committee 

Indian Central Cotton 
Committee, Bombay, 

The Pink Boll-worm of Cotton 
and its Control. Leaflet No. 
10 of the Depckrtment of 
Agriculture, Central Provinces 
(English, Hindi and Marathi) 

Issued by the Depart- 
ment of Agriculture, 
Central Provinces. 

Government Printing, 
Central Provinces, 

Nagpur 

Report on the Entomological 
Research, Agricultural College, 
Nagpur, for the Year end&g 
Slst March 1936 

Ditto 

Ditto 
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Title Author Where published 


AGRICULTURAL SClEHCE-concld, 

Entomology — contd. 

How to send Insect Specimens Issued by the Depart- Government Central 

for Identification. Leaflet ment of Agriculture, Press, Hyderabad- 

No, 20 of the Department of Hyderabad Deccan 

Agriculture, Hyderabad 

Some Plant Pests found in Flower Issued by the Depart- Cochin Government 

Gardens ment of Agriculture, Press, Ernakulam 

Cochin 

Two Types of Paddy Grass Ditto Ditto 

Hoppers 


Plaint Diseases 


Diseases of Sugarcane and 
Methods for their Control. 
Miscellaneous Bulletin No. 10 
of the Imperial Council of 
Agricultural Research. Price 
Rs. 1-14 or 39. 3d. 

L. S. Subrahmaniam , 

Manager of Publica- 
tions, Delhi 

Le^f Gurl Disease of Chillies. 
Leaflet No. 73 of the Depart- 
ment of Agriculture, Madras 

M. C. Cherian 

Government ^ Press, 
Madras 

Report on the Mycological 
Research, Agricultural College, 
Nagpur, for the Year ending 
3l8t March 1936 

Issued by the Depart- 
ment of Agriculture, 
Central Provinces 

Government Printing, 
Central Provinces, 

Nagpur 

Pink Diseewe, United Planters 
Association, Southern India, 
Tea Scientific Department 
Bulletin No. 10 

M. K. Subba Rao 

United Planters Asso- 
ciation of Southeni 
India, Glenview, 

Conoor, Nilgiris 

Coooanut Leaf Disease in Cochin 
Kanayannur Taluk 

Issued by the Depart- 
ment of Agriculture, 
Cochin 

Cochin Government 

Press, Ernakulam 
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Title Author Where published 


VETERINARY SCIENCE AND ANIMAL HUSBANDRY 

AgricuUiJtre and Live-stock in India, Issued under the autho- Manager of Publioa- 
VoL VI, parts 5 and 6 ; Vol. VIT, rity of the Imperial tions, Delhi 
part 1. Annual subscription Council of Agricultural 
Rs. 6 or 9fl. 9d. (A bi-monthly Research 
journal of agriculture and 
animal husbandry for the 
general reader interested in 
agriculture or live-stock in 
India or the Tropics). 

The Indian Journal of Veterinary Ditto Ditto 

Science and Animal Husbandry, 

Vol. VI, parts 3 and 4, 

Annual sub^ription Rs. 6 or 
9s. 9d. (A quarterly journal 
for the publication of scienti- 
fic matter relating to the 
health, nutrition and breeding 
of live-stock). 

The Indian Veterinary Journal P. Srinivasa Rao (Edi- The Editor, The Indian 
(The Journal of the All-India tor) Veterinary Journal, 

Veterinary Association). 26 Wallajah Road, 

Quarterly. Annual subscrip- Madras 

tion Rs. 4 or 6s. fid. for 
members and Rs. 8 or 10s. for 
others. 

The United Provinces Veterinary Issued by the United The Editor, The United 
Magazine (English and Urdu). Provinces Veterinary Provinces Vetormary 

Monthly. Issued free to Association Magazine^ Moradabad 

members of the United Pro- 
vinces Veterinary Association 

The Punjab Veterinary Journal Issued by the Punjab The Editor, The Punjab 

Veterinary Association Veterinary Journal ^ 

Lahore 

The Central Provinces Veterinary Issued by the Central The Honorary Secretary, 
Journal. Quarterly Provinc^ Veterinary Central Provinces Ve- 

Association terinary Association, 

Nagpur 

Agriculture and Animal Husban- Issued under the autho- Manager of Publica- 
dry in India, 19o8>34 and rity of the Imperial tions, Delhi 
1934-85. Part II — Animal Council of Agricultural 

Husbandry. Prioe Re. 1 or Research 
Is. 9d. 
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Title 

Author 

Where published 

VETERINARY SCIENCl 

Z AND ANIMAL HUSBANDRY— con<<2. 

Annual Report of the Imperial 

Issued by the Director, 

Manager of Publications, 

Institute of Veterinary Re- 
search, Miiktesar, for the Year 
ending 31st March 1936 

Imperial Institute of 
V eterinary Research , 
Muktesar 

Delhi. 

Cattle Breeding (Tamil, Telugu, 
Kanarose and Malayalara al- 
ready published in English), 
Leaflet No. 70 

R. W, Littlewood 

Government Press, 

Madras. 

Breeding Bulls and their Manage- 
ment (Tamil, Telugu and 
Kanarese already published 
in English). Leaflet No, 71. 

Ditto 

Ditto 

Conditions to be fulfilled for the 
Grant of Premium for Breeding 
Bulls maintained by Private 
Bodies (Reprinted) 

Issued by the Depart- 
ment of Agriculture, 
Madras 

Ditto 

Some Advantages of Poultry 
Keeping (Reprinted). (Tamil, 
Telugu, Kanarese and Malaya- 
1am). Leaflet No. 64 of the 
Department of Agriculture, 
Madras 

R. W. Littlewood 

Ditto 

Natural Incubation of Poultiy 
(Reprinted). (English, Kana- 
rese and Malayalam). Leaflet 
No. 66 of the Department of 
Agriculture, Madras 

Ditto 

Ditto 

Brooding and Rearing of Chicks 
(Reprinted). Leaflet No. 66 
of the Department of Agricul- 
ture, Madras 

Ditto 

Ditto 

Housing of Poultry (Reprinted). 
X«eaflet No, 67 of the Depart- 
ment of Agriculture, Madras 

Ditto 

Ditto 

Book on Live-stock of Southern 
India 

Ditto 

Ditto 
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Title 

Author 

Where published 

VETERINARY SCIEN< 

1 1 

:E and animal HUSBANDRY-co»(d. 

Note of the Possibilities of Hor- 
mone Treatment for Slow 
Breedincr in C’ows and Bulls 

P. T. Kerr 

Bengal Government 

Press, Alipore, Bengal 

A Review of the Position in Re- 
^jard to the Incidence and 
Control of Diseases of Sheep 
and Goats that are Important 
from the Point of View of 
Export of these Animals from 
India 

Balwant Singh 

Ditto 

Better Cattle. Leaflet No. 8 of 
1936 of the Department of 
Agriculture, Bengal 

Issued by the Depart- 
ment of Agriculture, 
Bengal 

Ditto 

List of Horse and Cattle Fairs 

Issued by the Director, 

Government Printing, 

and Shows in the Punjab and 
Punjab States, for the Fasli 
Year 1936-37 

Veterinary Services, 

Punjab 

Punjab, Lahore 

Annual Report of the Civil Vete- 
rinary Department, Punjab, 
for the Year 1936-36 

Ditto 

Ditto 

Live-stock at the Government 
Cattle Farm, Hissar. Vete- 
rinary Bulletin No. 7 of 1936 
of the Department of Veteri- 
naxy Services, Punjab 

Ditto 

Ditto • 

Review of the Warble Fly Pest 
in India. Veterinary Bulletin 
No. 9 of 1936 of the Depart- 
ment of Veterinary Services, 
Punjab 

Ditto 

Ditto 

Mange in Sheep. Veterinary 

Leaflet No. 5 of the Depart- 
ment of Veterinary Services, 
Punjab 

Ditto 

Ditto 

Report on the Maharajbagh Mena- 

Issued by the Depart- 

Government Printing, 

geries together with the Ex- 

ment of Agriculture, 

Central ProvinOes, 

ternal Work of the Veterinary 
Inspector attached • to the 
Agricultural College, Nagpur, 
for the Year ending 3 let 
March 1936 

Central Provinces 

Nagpur 
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Title 

Author 

Where published 

1 

VETERINARY SCIENCE AND ANIMAL HUSBANDRY— conc;<;. 

Annual Report of the Civil Vete- 
rinary Department, Assam, 
for the Year ending 1935-36 

Issued by the Civil 
Veterinary Department, 
Assam 

Government Press, 

Assam, Shillong 

Poultry Survey Report (Urdu), 
Bulletin No. 7 of the Depart- 
of Agriculture, Hyderabad 

Issued by the Depart- 
ment of Agriculture, 
Hyderabad 

Government Central 

Press, Hyderabad - 

Deccan 

Brief Instructions for the Guid- 
ance of Lay Persons regarding 
Improvement of Animal In- 
dustry, chiefly Cattle, Sheep 
and Poultry. Circular No. 56 
of the Department of Agricul- 
ture, Mysore 

A. A. Monteiro 

Government Press, 

Bangalore 

Cattle Shed and its Premises. 
Issued by the Department of 
Agriculture, Travancore 

1 

K. Krishna Pillai 

Government Press, 

Travancore 




PUBLICATIONS OF THE IMPERIAL COUNCIL 
OF AGRICULTURAL RESEARCH, INDIA 


1. Agricoltaie and live-stock in India 

A bi-monthly Journal of Agriculture and Animal Husbandry for the general reader interested 
in Agiioulture or Live-stock in India or the Tropics. (Established 1931. Published in January, 
March, May, July, September and November. Prepayable subscription Rs. 6 or 9s. 9ci. per 
annum inclusive of Indian postage. Price per part Rs. 2 or 3^. 6d. inclusive of Indian post- 
age.) Volumes I to VI complete are available. 

2 . The Indian Journal of Agricultural Science 

A bi-monthly Scientific Journal of Agriculture and the Allied Sciences, mainly devoted to 
the publication of the results of original research and field experiments. (Establiidied 1931. 
Published in February, April, June, August, October and December. Prepayable subscription 
Rs. 15 or 24tf. per annum inclusive of Indian postage. Price per part Rs. 3 or 6s. 3d. inclusive 
of Indian postage.) Volumes I to VI complete are av8.ilable. 

3. The Indian Journal of Veterinary Science and Animal Husbandry 

A quarterly Journal for the publication of scientific matter relating to the health, nutrition 
and breeding of live-stock. (Established 1931. Published in March, June, September and 
December. Prepayable subscription Rs, 6 or 9^. 9d. inclusive of Indian postage. Price per part 
Rs. 2 or 3s. 6d. inclusive of Indian postage.) Volumes I to VI complete are available. 


4. Scientific Honograjihs of the Imperial Council of Agricultural Research 

NCAG— SM/l No. 1. The Fungi of India, oy E. J. Butler, C.I.E., D.So., M.B., F.RA. 

and G. R. Bisby, Ph.D. (1931). Price Rs. 0-12-0 or 11s. (As. 8). 
NOAQ — SM/2 No. 2. Life-histories of Indian Microlepidoptera, Second Series ; Aluci^idae 

(Pterophoridae, Tortricina and Qelechiadae), by T. Bainbrigge 
Fletcher, R.N., F.L.S., F.E.S., F.Z.S. (1932). Price Rs. 3-4-0 or 
6s. 6d. (As. 6). 

NOAG — SM/3 No. 3. The Open-Pan System of White-Sugar Manufacture, by R, C. 

Srivastava, B.So. (1936, 2nd edition). Price Rs. 3-2-0 or 6s. 6d, 
(As. 9). 


NCAG— SM/4 

NCAG— SM/6 

NCAG— SM/0 
NCAG— SM/7 


No. 4. Life-histories of Indian Microlepidoptera : Cosmopterygidae to 
Neopseustidae, by*T. Bainbrigge Fletcher, R.N., F.L.S., F.E.S., 

F. Z.S. (1933). Price Rs. 4-8-0 or Is. 6d. (As. 8). 

No. 6. The Bombay Grasses, by E. J. Blatter, S.J., Ph.D., F.L.S. and 
C. McCann, F.L.S. Illustrated by R. K. Bhide. Price Rs. 20-12-0 
or 32s. 6d. 

No* 6. Helminth Parasites of the Domesticated Animals in India# by 

G. D. Bhalerao# M.So. Price Rs. 7-12-0 or 13s. 3d. 

No. 7. Infiuenoe of Manures on the Wilt Disease of CajawM indieus 
Sprang, and the Isolation of Types Resistant to the Disease, by 
W. McRae, MA,., D.So. (Edin.), F.L.S. and F. J. F. Shaw# D.8o 
(Lond.)# AAt.CJ3.# FXJ3. (1933). Price Rs. 2-4-0 or 4s. 8d 
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EDITORIAL 


SUGARCANE AGRICULTURE IN INDIA 
RECENT PROGRESS IN RESEARCH 


Scientific research into the problems of sugarcane agriculture has 
be^ carried on in India for many years by the Central and Provincial De- 
partments of Apiculture, but the increase in cultivation, consequent on the 
protection afforded to sugar m 1930, demanded and was met by an inere^ 
m scientific activity. Its obvious manifestation was the establishment of 
a Cham of research steticms dealing with this crop, in the sugar-growing 
Provings and States of India, largely subsidised by grants from the Imperil 
Council of Apicultural i^search. In addition, work on special problems 
similarly subsidised, has been undertaken by certain Univereity woXre 

T ^ *^“0^ how diverse are 

^dian conditaons. Soil, climate, water facilities and economic factors varv 

In one part of India canes must tolerate extremes of heat and cold in another 
they must be able to stmid up to excessive rainfaU. In one part thef^w 
m dwp alluvial soil, another (and by no means the lewt produ^I 
area) they grow m two feet of earth over disintegrated trap rook 

If, in connection with sugarcane, we were to consider purely aurienl 
tural objectives, we might say that the aims of research are • hih yield' 
high sugar content, no soil deterioration (and if possible, soil im^veiint)! 

( 445 ) 
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But these things are obtained at a Price. Moreover, sugarcane agriculture 
is a means of human livelihood, hence there must also be taken into considera- 
tion the economic side of production, including the utilisation of subsi- 
diary products, and the net return to the man who grows the cane. 

None of these aspects have been neglected, but at the moment we shall 
consider only a few of tlie lines of advance on the purely agricultural side. 

II 

The main research problems of sugarcane agriculture may be roughly 
classified into three groups, namely — 

(1) the breeding and testing of new cane varieties, 

(2) the study of the soil and its treatment (including not only soil ana- 

lysis, but all experimentation in manuring, cultivation and 
irrigation), and 

(3) the study of the response of the individual plant to its surroundings 

(i.e., plant physiology). 

Of course, no one of these can be isolated from the others, and the desired 
end-product must be a synthesis of the result of all the work in tliese branches. 
We have now, as a gift of science, the many varieties mainly issuing from the 
Coimbatore station. Twenty-five years ago not one of these canes existed. 
They have been produced by the crossing of many types of cane, including 
wild canes, and selection among their progeny. The variety of wild canes 
in this country has to be seen to be believed. At Coimbatore there is o 
partial collection of these, ranging from what looks like a low desert grass 
at the one end of the scale to a tall slender casne-like plant at the other. 
Toughness of constitution is the main contribution of the wild canes. We 
are by no means at the end of cane-breeding. Some of the more recent 
products such as Co 419 and Co 421 outyield in suitable circumstances any- 
thing previously produced. Moreover, mutilation of buds (at Coimbatore) 
and the application of X-rays (at Mysore) are artificially producing now 
varieties, some of which may be of value. 

After the production of a new variety comes its testing, and the unini- 
tiated can hardly grasp how thorough and reliable are the methods now 
used. A whole new branch of applied mathematics has grown up round the 
field-testing of varieties, and results have a known degree of significance. 
This is worth keeping in mind by those who are impatient for new varielaes 
to be released before we know their performance. It is no easy matter to 
recall a poor variety once it is distributed. 

Another thing worth keepfrig in mind is that there is no universal cane 
variety suitable for all conditions and there is not likely to be, but the choice 
is now so great that a ca^= variety can be found for almost any agricultural 
conditions in which oauSewill grow. In connection with soil treatment, 
muraiing perhaps striils the public imagination most Manuring problems 
are not peculiar to sugarcane, but it defi^tely pays to manure cane and the 
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questions arise as to the manures to be used, the amounts and times of their 
application and the balance between manurial elements. The last-named 
point has turned out to be very important, as unbalanced manuring, especi- 
ally an excess of nitrogen, while it may increase yield, depresses sucrose. 
There is also the important question of the place of organic manures, and 
this leads on to the very important problem of the activities of soil bacteria, 
and so to the many other problems of pure soil science. 

One of the most striking results of recent soil investigation is that 
it is not only the elements in the soil and their amount that matter 
but also how they are held. They may be in a form in which they are not 
readily available to the plant, even with irrigation. On the other hand, 
a soil may contain an excess of an element held in a peculiar way which 
makes barren a soil that one would imagine should be fertile. These are 
problems largely dealt with by colloid chemistry, one of the most complex 
of studies. 

Plant physiology deals with similar problems but in a more intense 
way. The individual plant is put in the witness box (often a largo iron 
drum or oversized earthenware pot) and closely inteiTOgated. Very ac- 
curate measurements and woighments are taken of all the plant takes in and 
gives out, and from these minute studies valuable guidance is got for the 
larger field-experiments. 


Ill 

'J'he Sugar Committee of the Imperial Council of Agricultural Research 
which met recently in Simla discussed as part of its duties all the progress 
reports from these research stations and all the i)rogiammes for future work. 
At its last meeting it also decided that the results of work done up-to-date 
should bc^ summarized and made available for the lay reader and it is^ hoped 
that such a compendium will be very helpful to all desirous of understanding 
this interesting branch of the application of science to agricultural practice. 

In the meantime, it may be worth while to mention briefly what has been 
done and what is being done to put research results into agricultural practice. 
The area in India under improved cane varieties has, due to the propaganda 
activities of the Agricultural Departments, increased year by year from 
1,108,000 acres in 1931-32 to 3,071,153 acres in 1935-36. 

As regards yield, tonnage of cane per acre, there has also teen 
a very considerable improvement. Thirty tons of cane per acre and over 
is usual on the Shahjahanpur Experiment Station. In the Bombay Pre- 
sidency, using P 0 J 2878, E. K 28 or Co 360, yields of forty tons cane per 
acre are now not uncommon in the fields of the best cultivators and 
the Bombay sugar factory estates can and do get yields of fifty tons 
with the same varieties. At Jorhat in Assam in 1935-36 Co 419 gave fifty- 
four tons per acre, the highest tonnage ever recorded on the farm. These 
are merely examples of what can te done with treatment that is by 
no means abnormal. 
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Good varieties properly manured and giving higher yields necessarily 
lower production costs. Production costs naturally vary very much from 
one sugarcane area to another but, roughly speaking, it may be said that 
the cost of production is, in ordinary circumstances, fotir to six annas per 
maund in the United Provinces and three to five annas per maund in 
Bihar, but in the latter place, by scientific management, it can be and has 
been reduced to two annas in certain cases. 

Very substantial financial help has also been given to the introduction 
on a large scale of all kinds of improvement in sugarcane agriculture by the 
action of the Central Government in setting aside an amount equivalent 
to one anna per cwt., as a fund to be distributed among the provinces where 
white sugar is produced, for the purpose of assisting the organisation and 
operation of co-operative societies among the cane-growers so as to help 
them in securing fair prices, or for other measures directed to the same end. 
The total amount allotted to provinces in the last three j^ears was 
Rs. 10 lakhs in 1934-35 and 1935-36 and Rs. 8,52,000 in 1936-37 
with the prospects of increased amounts in the future. Mention should 
also be made of Rs. 2i laJ^hs annually spent on the Imperial Institute of 
Sugar Technology, Cawnpore. Not only, therefore, is research being carried 
on with ever-increasing intensity and efficiency but the results are reaching 
the cultivator and there has already been a rich harvest from the money 
expended on research. 







ORIGIN /LL ARTICLES 


SIR FRAl^K NOYCE, K.C.S.I., C.B.E., I.C.S. 


An Appreciation 

The dexiarture in April last on a short period of well-earned leave preparatory 
to retirement of Sir Frank Noyce marked the retirement from active work in 
India of one who has exercised a much greater influence on the development of 
agriculture and industries in India than any other official during the last quarter 
of a century. A scholar and a i)rizeman of St. Catherine’s College, Cambridge, 
Sir Frank Noyce entered the Indian Civil Service in 1902 and was posted to Madras. 
He speedily came into practical contact with Indian agriculture when he was 
appointed Special Assistant Settlement Officer in 1906, and as he himself has said 
on more than one occasion the intimate knowledge of rural conditions thus gained, 
made a lasting imi^ression on his future outlook. In 1910 he was appointed 
Under Secretary to the Government of Madras and in 1912 he made his first journey 
to Simla to become Under Secretary to the Government of India in the Depart- 
ment of Revenue and Agriculture. After officiating as Secretary of that depart- 
ment in 1915-16, he was appointed Secretary of the Indian Cotton Committee iu 
1917. The work of this Committee which was presided over by Sir James (then 
Mr.) MacKenna, Agricultural Adviser to the Government of India, laid the founda- 
tions of future progress in cotton improvement in India and led to the establish- 
ment of the Indian Central Cotton Committee, which as a result of its recommenda- 
tion came into being in 1921. Hardly had this Cotton Committee completed their 
labours when Sir Frank Noyce was axipointed Controller of Cotton Cloth in Septem- 
ber, 1918. Here he had to deal with the shortage of supplies arising from war 
conditions and the necessity of rationalising production in Indian mills to meet the 
most immediate demands. It is common knowledge that he carried out a difficult 
and invidious task in a manner which gained the confidence of the Indian textile 
industry. The success of the Indian Cotton Committee and the practical character 
of its recommendations led the Government of India in 1919 to appoint Sir Frank 
Noyce Vice-President, and subsequently President, of the Indian Sugar Committee 
which was appointed to examine the problem of organising and developing the 
Indian sugar industry in all its bearings and to advise whether a defirdte and 
co-ordinated line of policy can be laid down**. This Committee performed its task 
as thoroughly as its predecessor and made many far-reaching recommendations 
which have since been the basis of much successful work. But when the Sugar 
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ORXO£N^ ARTICLES 


SIR FRANK NOYCE, K.C.S.I., C.B.E., l.(^.S. 


An Appreciation 

The departure in April last on a short period of well-earned leave preparatory 
to retirement of Sir Frank Noyce marked the retirement from active work in 
India of one who has exercised a much greater influence on the development of 
agriculture and industries in India than any other official during the last quarter 
of a century. A scholar and a prizeman of St. Catherine's College, Cambridge, 
Sir Frank Noyce entered the Indian Civil Service in 1902 and was posted to Madras. 
He speedily came into practical contact with Indian agriculture when he was 
appointed Special x\ssistant Settlement Officer in 1906, and as he himself has said 
on more than one occasion the intimate knowledge of rural conditions thus gained, 
made a lasting impression on his future outlook. In 1910 he was appointed 
Under Secretary to the Government of Madras and in 1912 he made his first journey 
to Simla to become Under Secretary tc the Government of India in the Depart- 
ment of Revenue and Agriculture. After officiating as Secretary of that depart- 
ment in 1915-16, he was appointed Secretary of the Indian Cotton Committee in, 
1917. The work of this Committee which was presided over by Sir James (then 
Mr.) MacKenna, Agricultural Adviser to the Government of India, laid the founda- 
tions of future progress in cotton improvement in India and led to the establish- 
ment of the Indian Central Cotton Committee, which as a result of its recommenda- 
tion came into being in 1921. Hardly had this Cotton Committee completed their 
labours when Sir Frank Noyce was appointed Controller of Cotton Cloth in Septem- 
ber, 1918. Here he had to deal with the shortage of supphes arising from war 
conditions and the necessity of rationalising production in Indian mills to meet the 
most immediate demands. It is common knowledge that he carried out a difficult 
and invidious task in a maimer which gained the confidence of the Indian textile 
industry. The success of the Indian Cotton Committee and the practical character 
of its recommendations led the Government of India in 1919 to appoint Sir Frank 
Noyce Vice-President, and subsequently President, of the Indian Sugar Committee 
which was appointed to examine the problem of organising and developing the 
Indian sugar industry in all its bearings and to advise whether a defiffite and 
co-ordinated line of pohey can be laid down’*. This Committee performed its task 
as thoroughly as its predecessor and made many far-reaching recommendations 
which have since been the basis of much successful work. But when the Sugar 
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Committee reported in 1921 the shadow of the first retrenchment campaign was 
already perceptible and some of their recommendations were only put into effect 
in 1930 after the establishment of the Imperial Council of Agricultural Research. 
Indeed, one of Sir Frank Noyce’s last official acts was formally to open the Imperial 
Institute of Sugar Technology at Cawnpore, which gave effect to one of his Com- 
mittee’s most important recommendations. 

In 1920 Sir Frank was a member of the Burma Land Revenue Committee, and 
for a time, in 1922, Indian Trade Commissioner in London whence he returned 
to his province. As Secretary of the Development Department of the Madras 
Government he exercised an important influence in the further development of what 
was already a strong agricultural department. Then, for a time, he was lost to 
agriculture, being successively President of the Indian Coal Committee, Commis- 
sioner of Labour in Madras and Secretary to the Madras Government in the 
Local Self-Government Department, and in 1926 he was appointed President of the 
Indian Tariff Board for the Cotton Textile Industry. During that period he left 
his mark on Indian industrial development. In 1927 he was attached to the 
Royal Commission on Agriculture in India, first as Financial Adviser and subse- 
quently as Assistant Commissioner. His work on the Commission was recognised 
by a Knighthood in 1929 and it is in connection with his work on the Royal Com- 
mission that most agricultural officers remember him. After a short period of leave 
Sir Frank Noyce was appointed special officer at the Headquarters of the Govern- 
ment of India to deal with the recommendations of the Royal Commission and to 
design the administrative machinery required to give effect to them. In parti- 
cular, he played an active part in the establishment of the Imperial Council of Agri- 
cultural Research and initiated a number of developments and improvements 
at the Pusa Research Institute. He was appointed Secretary to the Government 
of India in the Department of Education, Health and Lands in 1929, and during 
three most important years of development and reorganisation, hampered at the 
end by financial stringency, he was a tower of strength both to the Imperial 
Council of Agricultural Research and to the Imperial Department of Agriculture 
in India. He was appointed Member of the Executive Council of the Governor- 
General, in charge of the Department of Industries and Labour in 1932 but 
retained his interest in agricultural development and continued his membership 
of the Governing Body of the Imperial Council of Agricultural Research. His 
sage advice and wise guidance were always at the disposal of the Council and 
only those who were intimately connected with its working knew how much he 
did to guide development in sound and profitable directions. 

But Sir Frank Noyce will be remembered by agricultural officers in India as 
much for his personal charm as for the great work he did for agricultural and 
economic development of the country he served so well. His appreciation of scien- 
tific problems and of a research worker’s outlook of life made him many friends 
among agricultural and veterinary officers who appreciated his ready sympathy 
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and interest in their work. Those whose work brought them into more intimate 
contact with him were impressed alike by his broad-mindedness and his thorough- 
ness. Though a master of detail he had a quick appreciation of the essentials of 
any proposal and in consequence was at all times ready to adjust details in order 
to meet new conditions, or to placate opposition, without surrendering on matters 
of principle. 

At the Annual General Meeting of the Imperial CJouncil of Agricultural 
Research held in New Delhi in January 1937 the following resolution was passed : 

“ The Imperial Council of Agricultural Research desires to place on record 
its high appreciation of the great services rendered to Indian agricul- 
ture by the Hon’ble Sir Frank Noyce and wishes him all happiness in 
the future 

In putting this resolution before the Council the Hon’ble Sir Jagdish Prasad, Chair- 
man of the Coimcil, said : — 

“ During the time that he has been in India both while he was in the Madras 
Presidency and after his elevation to the higher regions of Simla and 
to the Government of India, I think there have been really few truer 
friends of India whether in the field of agriculture or of industry than 
Sir Frank Noyce. He has devoted his great abilities with the utmost 
sincerity to the advancement of the material interests of the country 
in which he has spent the best part of his working years. In his 
departure we are really losing not only a very wise guide in our deli- 
berations but also a great friend of the country and one who has done 
a great deal for the cause of agriculture 
With these words this brief appreciation of Sir Frank Noyce’s service to Indian 
agriculture may appropriately end. All readers of Agriculture and Livestock in 
India will join with the Agricultural Research Council in wishing Sir Frank and 
Lady Noyce a very happy time on their return to their own country. [B. C. B.] 
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(STUDIES OF THE INDIAN CULTIVATOR) 

II.— THE BURMA CULTIVATOR ♦ 

BY 

W. M. CLARK, B.Sc., I.A.S. 

Deputy Director of Agriculture^ Northern Circle, Mandalay 

The majority of present-day Burmese cultivators live in the heavy-rainfall, 
paddy-growing area of Lawer Burma, but as it is impossible to dissociate an in- 
habitant of any country from the influences which have helped to mould him 
and his ancestors, the composite cultivator whoso picture is drawn in this note 
has been taken as living in the hot 25 to 40-inch rainfall belt of Upper Burma. 

The Lower Burman is a one- crop man, a paddy cultivator, and he grows the 
crop on a fertile soil under a rainfall of 90 inches or more which never fails, mak- 
ing of him not so much a cultivator as a paddy miner. These conditions will 
have their influence in the future, but the typical faults and virtues he has inherit- 
ed were developed under the totally different conditions of the dry zone from 
which his immediate parents, grand-parents or perhaps great grand-parents came. 
Few Burmese cultivators in Lower Burma can carry their ancestry very far back 
in Lower Burma as it was only efiectively occupied by them after the opening of 
the Suez Canal in 1869 and the rise of an export trade in rice. In the dry zone, 
where the Burmese people grew into a nation, the rainfall can never be relied on 
and crops may indeed fail, but seldom so badly as to cause actual famine. 
Certainty of a crop, however, can only be had by constructing irrigation works 
and even these depend on rather erratic streams. Those are the influences which 
have moulded, the Burman. 

The Burmese cultivator is of Mongolian stock, small and lightly built (a 
boxer of 9 stone weight is a rarity), with high cheek bones and wide-set eyes in a 
face with a light brown skin. He wears his hair long or he shaves it off and on 
high days and holidays puts round his head a gay coloured piece of cloth known 
as a gaung baung, while he dresses the remainder of his body in an equally bright- 
coloured skirt called a longyi, a white shirt and a white or dark jacket. It is one 
of the great joys of living in Burma that the ordinary people are so colourful in 
their dress and mix their colours with such great taste. It is rare indeed to meet 
a Burman wearing colours which clash. 

♦ Th’s series of articles began in the May issue of this Journal with an article on << The 
Bengal Cultivator by the late Mr. Kenneth McLean. The series wiXl be continued in 
succeeding numbers of this Journal, and it is hofed finally to publish the whole series of 
studies as a bcok. — [Ed.] 
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As has been indicated, the Burman is fairly certain of his food-supply and it 
is centuries of experience of such a state of affairs which have probably induced 
in him that cheerful outlook which expresses itself in his gay clothes, his casual- 
ness at times, his improvidence, but above all in his open-handed kindness. Even 
the poorest cultivator will put on his kettle to give a visitor tea. An officer of the 
Agricultural Department can speak perhaps with a greater feeling of certainty 
on this general trait of kindness than any other officer in Government service. 
It must seem astounding therefore to an outsider to hear that this land of kindly 
people and Buddhists has an appalling record for crimes of violence due perhaps 
to a lack of control that may go with a cheerful and casual nature. 

The Burman’s other big weakness is his love of a garaWe. He is a resourc^e- 
ful person, as is demanded by the climate of his land, and hard working and per- 
sistent up to a point, but his climate also allows him to gamble on getting, say, 
a late sesamum crop and those who can resist the temptation and work to get more 
certain but lower- priced crops are few and far between. 

But like people in other lands his faults and his virtues are strangely mingled 
and among his virtues may be counted his sense of brotherhood with other men, 
and the absence of caste. The rich man of to-day may be the poor man of to- 
morrow and he never thinks of holding aloof from his poorer neighbours. His 
riches certainly (‘ommand respect and he may hold many of his neighbours in 
his debt, but he is never relentless and in time of stress, as happened in the first 
year of the last slump, many a rich cultivator in the villages of Burma reduced 
his demands and gave away paddy in order to keep his poorer neighbours 
going. Burmans are practically all Buddhists and the instruction to give to 
those in need fell in Burma on fertile soil. 

The slump period also showed up the Burmese cultivators’ general liabit of 
being especially kind to children. The parents might have no food and be reduced 
to living on water every fourth day or so but their children never went hungry. 
Nothing was said but they were made welcome round the rice bowl^ of their richer 
neighbours. Children have a happy time in Burma and may in fact be indulged 
too much, but, if so, it is a fault which arises from a dislike of appearing unkind 
and in a desire to give rather than to take so that while we may regret the results 
we cannot help liking the reasons for them. 

The usual village in the dry zone of Burma is a collection of houses of which 
the uprights and perhaps the floor are made of wood, the walls of bamboo matting 
and the roof of grass. The floors are usually built eight feet or so above ground level 
and the part underneath gives space for a loom on which the women weave cotton 
cloth for home use and for a platform which is used in the heat of the day for 
sleeping on, often for meals, and frequently as a platform on which the husband 
and wife sit of an evening and chat with their neighbours. There also elderly 
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men may be seen of an evening playing the quiet games of ohess or dominoes com- 
mon to all countries. Cultivators anywhere are usually glad to sit down at the 
end of the day and it is only the young who have energy left to play the popular 
game of chirdon. This is a game in which three or more young men with their 
skirts tucked up to give their legs freedom stand in a circle and endeavour to keep 
in the air a ball made of cane work. There is no score, no gambling and no quar- 
rels. It demands constant attention and a quick eye and is a very much more 
strenuous game than it looks. More recently the English form of football has 
caught on in the bigger villages. Young as well as old are awake and ready to try 
new things. Burma is alive. 

Living in an area in which resource is demanded, the Burmese cultivator has 
developed a fair degree of skill in his practice of growing dry crops. He appreciates 
the value of timing his operations to the necessities of the soil and rainfall and he 
will work hard and work long hours in order to take advantage of any favourable 
shift of weather. He is quick to appreciate the points of a new type of plough or 
intercultivator, something from which an immediate advantage can be obtained, 
and, once convinced of its value, will immediately adopt it. But, like cultivators 
anywhere, he considers things for a long time before he finally decides and, very 
sensibly, he does not change his practice simply because a Government ofiioer tells 
him it will pay him to do so. Also he is very much an individualist, probably all 
Buddhists are, and although he will listen to what other people may say he likes 
to feel he has taken a line of his own, a trait which is apt to make public meetings 
rather prolonged affairs. 

Two photos are shown (Plate XX). One is a family group with the lower part 
of a Burmese house in the background. Note the love of flowers and the kerosene 
tins used as flower pots. The cultivator and his wife are typical in everything but 
the lady’s lack of a smile. Next the mother is a little girl. The blazers and 
the shorts had to be included and in their way are typical of modern Burma. 

The other photo is a close-up of the husband. His head cloth is his spare 
longyi or skirt. He will bathe at mid-day in the one he is wearing, slip on the one 
now covering his long hair and wash the dirt out of the one he takes off. To- 
morrow he will have the lov^yiy not in the picture, as a head cloth and be wearing 
the one now on his head. The pipe and the safety-pin are modern touches. 
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III.— THE ASSAM CULTIVATOR 

BY 

P. N. CHAKRAVARTY, B.A., M.S.A. (Cornell) 

Director of Agriculture, Assam 

The province of Assam consists of three distinct tracts : (1) the Brahmaputra 
Valley consisting of six districts (which may be called Assam proper), (2) the 
Surma Valley consisting of the two districts of Sylhet and Cachar and (3) the 
Hills. The tyi)e of cultivator in each is entirely distinct. There is, however, 
little to distinguish the cultivator of the Surma Valley from his prototype in 
Eastern Bengal. The population is predominantly Mohammedan and the cli- 
mate and the physical conditions are very similar to those of the neighbouring 
province of Bengal. In the Brahmaputra Valley, the population is of mixed origin 
with a sprinkling of Mongoloid extraction and preponderatoly Hindu. This is, 
however, being changed by constant immigration of Mohammedan cultivators 
from the district of Mymensingh. The Hills again have their own distinctive 
types. Each hill is shghtly different from the other but the Khasi cultivator is 
the most energetic and intelligent. A description of an Assamese and a Khasi 
cultivator is given in the following notes. 

The Assam cultivaior Proper 

In spite of the economic depression and the rapidly changing world conditions, 
the Assamese cultivator still continues a true son of nature depending entirely 
on mother earth for his subsistence. Ho is straightforward and simple and can 
only see what lies immediately before him. He is imwilling to make what he consi- 
ders uimecessary exertions and does not see the necessity of providing against 
rainy days. He likes to have plenty of leisure and an easy time and does not 
worry himself beyond his immediate needs. The damp climate of Assam has 
perhaps partly helped in shaping his character. Paddy is his main crop which 
perhaps requires the least exertion to grow. He is, however, extremely busy 
and quite hard-worked during the months of June, July and August which form 
the main paddy-growing season and again during the harvesting months of De- 
cember and January. Except during the above months he rarely works in the 
afternoon. Female folk play an important part m the life of the Assamese culti- 
vators not only for household management but also for such active operations 
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as transplanting paddy seedlings, harvesting, threshing and fishing. The women 
are expert in weaving, ignorance of which is considered very derogatory for an 
Assamese woman. Until recently all the cloth required for the household was 
woven at home by women folk and it is only during the last two years that mill- 
made cloths are finding their way into the interior of Assam. 

An Assamese cultivator with his wife usually cultivates about five acres of 
paddy and this is often supplemented by vegetables, mustard and a small patch 
of sugarcane. Any cash that he requires for paying land revenue and for pur- 
chasing such requirements as salt, cloth, etc., is found by selling a part of the l)addy 
and perhaps gur. He has not yet been accustomed to grow any crops requiring 
strenuous cultivation and attention. Irrigation is almost unknown. Fruit 
trees such as plantains and papayas always form a part of the homestead. Ho 
lives in small thatched huts supported by bamboo posts (a few clumps of which 
are grown in the homestead) with mud floors. He is usually quite clean and a 
daily bath is a routine. He is very fond of chewing Pan and betelnut and always 
grows a few areca palms supporting betel vines. His food is very simple consist- 
ing of rice, curry and small fish with some green vegetables but a cup of tea in the 
morning and afternoon is a necessity. He is not fond of spices but curd is highly 
rehshed although not always available. The cattle of the country are very poor, 
an average cow giving about J lb. of milk per day. 

His vices as well as pleasures are very simple. His usual enjoyment is some 
company singing in the evening accompanied by drums. Some castes are very 
fond of loupani (home-brewed wine) but they rarely get drunk. The great annual 
festival is the Bihu which comes sometime in March and marks the end of the 
harvesting season. This is marked by plenty of eating, drinking, singing and 
merry-makhig for days and nights together, the young men and girls taking active 
part. 

The Khasi cvltivator 


The Khasi race inhabits the middle portion of the Assam Range of hills. They 
are of Mongolian extraction and their system of inheritance is matriarchal. Con- 
sequently the womenfolk occupy an important position in social life, which is 
reflected in their freedom and equality with men. The women take part in all 
manual labour and very often work even harder than the men. The Khasis are 
very democratic and manual labour is not looked down upon. The son of a Gk)vem- 
ment officer drawing Rs. 300 will be found to work as an ordinary carpenter and 
vice versa. 

They are medium in stature and individuals vary little from the general type. 
A good sense of whimsical humour is evident in their intercourse. Their country 
becomes alive to them in their stories and traditions. Streams run races, rooks 
fight each other, and places are named after momentous events which occurred in 
olden times. Upright stone monoliths, some of great size, commemorate the 
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dead. Inclined to be a gambler, but a cheerful loser, the Khasi likes his drink, 
his smoke, and his jian. Village meets village in archery comjietitions twenty 
or more aside, shooting at a remarkably small target. 

As an agriculturist the Khasi is a skilled fruit and vegetable grower, but the 
scale of agriculture is small. The hoe is used, the bullock plough being seen only 
in rice-growing areas, in the Valleys. Ilis money crop is the potato, in the growing 
of which he is very knowledgeable, having evolved a method of obtaining a sub- 
sidiary winter crop. Harvesting his erop in July- August, ho plants specially 
sprouted seed again in Sepi ember, mainly with the object of obtaining freshly 
harvested winter seed for the next spring. For his annual crops, potatoes, millets, 
soybeans, and roots he uses the jhuiri* method of the hill tribes. Next to the 
potato crop of the higher plateau, come the oranges and pan of the southern 
slopes. For fruit s and vegetables he has his patches of garden land. The southern 
slopes of the Cherrapuiijee Hills are, however, famous for the ‘ Khasi oranges ^ 
which are grown on a field-scale. 

*TIio surfaof' JK Hcraped and di sided into bods and coveretl witli dry branches and twigs 
wlncb an^ burnt. This ininiiniHes after <-uItivat’on, but is a very wastelul practice as a jhumed 
land has to be lei t fallow for several years. 



live-stock improvement in INDIA 

BY 

Colonel Sib ARTHUR OLVER, Kt., C.B., C.M.G, F.R.C.V.S, 
Animal Husbandry Expert^ Imperial Council of Agricultural Research 


Since His Excellency the Marquis of Linlithgow bec^ame Viceroy of India, 
there has been a great awakening of interest in the improvement of live-stock 
and of cattle in particular. The matter has been repeatedly discussed with 
provincial representatives, and this note is intended to i)ut together in compre- 
hensive form recommendations and conclusions as to the lines along which it 
seems that the development of live-stock and live-stock industry should proceed 
in India. 

Genekal conditions 

From the discussions which have taken place it is evidently agreed that as 
far as cattle are concerned, the only sound polic^y for the plains of India is to improve 
the best indigenous breeds, by systematic selection and 2>ro])er feeding and manage- 
ment, since European breeds have proved generally unable, even under the best 
conditions, to maintain themselves satisfactorily within the tropics. This general 
principle has been found to apply in the case of milch goats also, but in the case of 
poultry imported European breeds thrive well and seem on the whole to l>e less 
susceptible to disease than the ordinary village fowl. In the case of sheep, it has 
generally been found difficult to maintain Euroj)ean breeds in the j)lain8, though* 
some success has been obtained in establishing (toss- bred merino 8h(3ep for the pro- 
duction of bettei wool. In horses, the improvement effected by imported stock 
has been very great, though the expense of rearing high-grade stock is generally 
beyond the means of the ordinary breeder. In the case of donkeys, the imported 
jack has done much to improve village stock. 

Improvement oir cattle 

It is now abundantly clear that the efforts wMch were made in the past to 
improve cattle by breeding limited numbers on provincial farms has, in most pro- 
vinces, had little lasting effect on the bulk of the relatively enormous numbers to 
be dealt with. The reasons for this are not difficult to understand for it is obvious 
that the numbers of suitable sires which could be produced, on ordinary Govern- 
ment farms of limited extent, could never be sufficient directly to affect more than 
an almost infinitesimal proportion of the huge numbers which exist. Moreover, 
fatal changes of policy, or change of control for financial or other reasons 
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haye intervened to dash any hope of achieving the extensive results which might 
have been obtained by skilfu] handling, on a definite programme, of such limited 
numbers of sires as were generally available. 

On the other hand, in provinces where systematic measures for the improve- 
ment of live-stock have been carried on generation after generation by animal 
husbandry organisations, such as the Veterinary Department of the Punjab, and 
to a limited extent the live-stock secjtions of certain Provinces and States, steady 
improvement has been effected corresponding with the extent to which the Depart- 
ment concerned has been expert in animal husbandry work and devoted to the care 
and development of live-stock. 

Furthermore, where due attention has been paid to purity of blood the 
improvement has been maintained and an interest in pedigree stock aroused, 
which augurs well for the future ; provided that adequate measures are taken to 
maintain proper pedigree registration. 

In view, however, of the steady reduction which is taking place in grazing 
areas, and the circumstances in which breeding is generally carried on in India, 
it seems clear that degeneration of stock is likely to continue unless more adequate 
steeps are taken and a larger proportion of funds are allotted for their better care 
and development. At present, for the whole of India, including the Punjab, the 
total allotment for animal husbandry, including veterinary work of all kinds, is 
only about half of the total allotted for plant husbandry, and it seems clear that 
the first essential for the systematic improvement of live-stock in India is an 
adequate animal husbandry organisation, in each Province or State, with no 
other interests to consider than the welfare and economic exploitation of stock, and 
with a more adequate share of the total amount of money allocated for the develop- 
ment of agric ulture as a whole. Indeed it does not seem reasonable to expect 
adequate or lasting results in the improvement of live-stock or in the profitable 
development of animal industry unless and until such organisations are everywhere 
available. 

The constitution and control of such organisations, and the powers and 
funds to be placed at their disposal, are thus matters of vital importance which 
need to be very carefully considered by Provinces and States. It is not merely a 
question of veterinary or agricultural control, but it seems obvious that to develop 
live-stock properly such departments should be undw the control of suitably 
trained specialists in such work, devoted solely to the interests of live-stock. 

Selection of breed and type 

Given a suitable animal husbandry department, the first thing to be done is 
to consider what kind of stock is to be raised, and it is essential at the outset to 
arrive at sound decisions as to the particular breeds and types which are likely to 
suit the circumstances and localities in which breeding is to be carried on. At the 
risk of stating the obvious, it must be pointed out that nowhwe in the world is it 
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sound policy to attempt to produce a type of stock which is not naturally suited 
to the local conditions of soil, climate and environment. That high-class stock 
can be produced in areas which are not naturally suitable for them, there is no 
question, but the cost of doing so is prohibitive for the ordinary breeder and, apart 
from the constant struggle against adverse circumstances which would be entailed, 
there is the diflSculty that — if of a breed or type dijBFerent from the local stock — 
the male progeny, when used as sires, would be likely to do more harm than good. 
Moreover, in order to obtain fresh blood and to maintain type in the parent herd, 
it would be necessary constantly to import sires from elsewhere. 


Type 

The decision as to the particular type to be bred, e.g,, working type or milch 
type, is another matter which requires very careful consideration since, in all 
breeding work, strict breeding to a type and unbroken continxiity of policy are all- 
important. In this connection, the question whether it is feasible to produce cattle 
which will breed true for a combination — ^in high degree — of working capacity with 
acapacity for milk production, is one of the matters wliich have to be considered. 
This question has already been discussecl at length in my note “ The Inadequacy 
of Dual-Purpose Cattle as the Goal in Cattle Breeding in India the point of which 
appears to have been missed by many. In that note it was not intended to deny 
that it is possible for an expert breeder to achieve dualty of purpose — up to a certain 
point — provided that he is at liberty to select freely and to discard animals which 
do not show the desired combination of factors. But it seems obvious that the 
Indian peasant, who is not in any way an expert breeder of pedigree stock, and who 
maintains usually not more than one or two cows in a village herd, to meet his 
own requirements, cannot hope to be in this position. He is not permitted by his 
religion to slaughter cattle and can only hope at best to be able to mate his cow 
with a sire of the type he wishes to emphasize in the progeny. If he wants more 
milk, he would like to be able to mate his cow to a milking-type bull, and would 
have a much better chance of getting a high-yielding heifer than if only dual-pur- 
pose sires were available. If be requires more powerful-work cattle, he would 
naturally prefer a sire of pure working type. Ordinary commercial stock are com- 
monly bred on these lines even in advanced countries, but it is a truism that to make 
arid maintain progress, the breeder of pedigree stock must specialise all the time 
on one particular type. 

For dairying in particular it is necessary to specialise, since if the milk pro* 
ducer is to have a fair chance of making a financial success of his business, he must 
have high-grade milch-cattle, and for that reason, in areas where dairy stock are 
largely bred, it is essential to develop high-milking strains. Where the sale of 
bullocks is the traditional policy, breeding specially for work is likely still to be 
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carried on by semi-nomadic professional breeders so long as suitable grazing remains 
available at low cost. 

Between these extremes lie the great majority of cultivators who keep one or 
two cows and produce less specialised ‘ general utility ’ stock which, though useful 
for their re<juirementa, cannot in view of their heterogeneous origin, be relied upon 
to breed true and therefore cannot be described as ‘ dual — purpose * stock in its 
strict sense. To develop and maintain Indian village cattle as true breeding dual* 
purpose stock would moreover be a collossal undertaking. 

Furthermore, though much is said of the breeding of dual-purpose cattle in 
this country, the method usually adopted appears to be to pay strict attention 
to milk recording and to retain the best-milking strains imtil such time as definite 
signs of unsuitability for draught purposes appear in the progeny. When that 
time comes the breeder will be faced with a decision whether to retain any high- 
yielding milk-strains thus evolved, or to destroy the advance thus achieved by 
crossing back to a working- type bull. What the answer must be in the interest 
of progress is not difficult to foresee and in the meantime more milk is being bred 
into the stock. Along these lines so long as promising dairy strains are not crossed 
back to a work-type bull there need be no objection to so-called dual-purpose 
breeding but high capacity for work and for milk production is physiologically 
incompatible, and instances are not wanting in India where attempts to retain these 
factors, in equal degree, in one and the same strain, have led to marked deterioration 
of previously valuable stock. For, beyond a certain point any marked advance in 
either direction must be cancelled out and the work must to that extent become 
Sisyphean while any progress towards fixation of a type which should breed true for 
either factor in high degree must constantly be vitiated. 

Even the combination of milking capacity with meat production, qualities 
which are not so incompatible as are capacity for work and milk production, has 
been given up in other countries, and it seems certain that a similar policy must 
eventually fail in India since it will not produce that definite segregation of types 
which has been found essential in every progressive country in the wurld. 

The choice as to which type of bull to use must however largely be influenced 
by local consideration and the aim of governments should be to provide the type 
most needed in the locality or, where possible and advisable, ^to make milking-type 
as well as working-type bulls available. Where the supply of liquid milk is a profit- 
able undwtaking and where there are good facilities for the production of fodder 
crops, the choice would obviously fall on the dairy type, but the ordinary cultivator 
should as far as possible be in a position to choose the type of sire he considers the 
most suitable for his particular cows and for his requirements. 

Cow OB SHE-BUFFALO 

Similarly, a choice has to be made as to whether cows or she-buffaloes are to be 
inaiiitained, Here again there is some diversity of opinion and the <?hoioe is iikely 
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ultimately to be governed by financial considerations ; though there is another 
aspect to be considered. Where abundance of coarse fodder is available, and where 
the production of ghee is a major consideration, or where liquid milk is produced for 
sale — ^usually by unscrupulous and uncontrolled hawkers - the she-bufiFalo is at 
present commonly preferred. But investigation has shown that pure-bred cows 
of certain Indian breeds of cattle can, in a comparatively few years, be improved 
by proper feeding and management to a point where they can compete successfully 
with the buffalo in economy of milk or butter-fat production. In view, therefore, 
of the greater general utility of cows, as compared with buffaloes, in that they pro- 
duce better-working animals as well as milk, and of the important fact that cows 
milk is a much better food, particularly for children, than buffaloes’ milk watered 
down to the same level of butter-fat, the question whether cows should not be bred 
and as well fed and maintained as arc she-buffaloes is one which merits careful 
study. 


The bkeedino of wokktng-type cattle 

In areas where the demand for milk and dairy products is limited and where 
facilities exist for raising cattle on extensive grazing, the breeding of working-type 
animals is the traditional policy and seems likely to continue because it is difiicult to 
carry on dairying under the semi-nomadic conditions of life of such breeders. But 
it is perhaps not sufficiently known that even among breeders of working bullocks 
a great deal of their total income is derived from the sale of ghee, e.g., we have 
recently been shown, by representatives of large numbers of professional cattle 
dealers and breeders in western India, some of whom themselves breed and rear 
large numbers of working bullocks, that the income derived from their sale is not 
much more than one-fourth of that derived from the sale of ghee and other dairy 
products. The position is somewhat similar in other parts of India and owing to the 
growing realisation of the essential importance of milk in human diet, it seems 
likely that the market for liquid milk will improve, while already in certain large 
areas, milk collection for ghee or cream production is being organised on a big 
scale through the use of small cream separators. Thus, milk seems likely to become 
more and more an important consideration for the breeder of work-cattle. 

CaPABIUTIBS of INDIGBNOtTS BBBEDS AS MILCH CATTLE 

A careful analysis of available records has shown that in different parts of India 
there are breeds, of pure Indian cattle, which respond readily to proper treatment 
and which possess considerable potentialities for milk production. But to ensure 
rapid progress it is obvious that milking strains must systematically be segregated 
out from the ordinary cattle of the country and mated with bulls, of known pedigree, 
from cows of high-milk-yields. In this way, in course of time, defimte milking* 
type Indian cattle should become available which could be relied upon to breed 
true f(xp yn jllc apd in view of the great need for such cattle, the Im|>^ial Council of 
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Agricultural Research is now engaged in instituting official herd books for seven of 
the best known milch breeds of India. 

Cboss-brbd Indo-Eueopbak cattle 

For years past it has been demonstrated by organisations such as the Military 
Dairy Farms that cross-bred cattle from Indian cows by sires of European blood, 
in spite of the heavy capital and recurring expenditure involved, are generally, 
under their special conditions of management, more profitable dairy animals than 
ordinary Indian cows. On the other hand, there is ample evidence to show that 
where control is inadequate or inexpert, the pursuit of such a policy leads to imme- 
diate loss of type, rapid degeneration and high susceptibility to disease. 

But a policy of cross-breeding with European cattle is not in any case within 
the reach of the ordinary Indian milk producer, who is not at liberty to discard 
freely animals which do not reach the required standard. Moreover, since a long 
time is required to sc^e the results of such a policy and there is a natural tendency of 
individual breeders to repeat breeding experiments — ^in spite of previous failures 
of which they may not be aware — ^it is necessary to emphasise as strongly as possible 
that sy8temati<; improvement of the best indigenous breeds of Indian cattle is the 
only practicable policy for the generality of the people. 

Breeding under Government control 

It seems generally agreed also that in India it is essential to make provision for 
organised breeding control in the villages, and that in all breeding under Govern- 
ment control a definite long-range policy for improving local breeds should be laid 
down and suitable provision made to ensure that it shall not be changed, except 
after full consideration of all the issues involved. 

Such a matter, in which irreparable harm may easily be done, should not in 
short be left to the personal predilection of a director who, in present circumstances, 
may not be a specialist in any branch of animal husbandry or devoted solely to the 
interests of live-stock. Moreover, seeing that it is an impossibility to produce on 
Government farms the very large numbers of pedigree bulls which are required for 
mass improvement of cattle, it seems that the ordinary provincial cattle farm of 
limited extent should as a rule be utilised primarily for preserving outstanding 
strains of the best indigenous breeds and for the systematic development and 
recording of pedigree milch animals rather than in attempting to produce dual- 
purpose stock. 

It is agreed that for the improvement of the generality of stock of a Province 
or State reliance must be placed upon systematic breeding control in the villages, 
at first concentrated in areas where the best cattle exist, and later extended, as 
circumstanoes permit, into less forward areas. As time goes on and a type becomes 
established, good animals from selected stock should be registered as pure-bred, 
while all inferior males should be castrated and the services of approved bulls 
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recorded. In the case of dairy cattle, strict recording of milk yields is necessary 
wherever possible in order that, in course of time, breeders wishing to purchase 
high’grade dairy stock may be able to obtain reasonably accurate data as to the 
performance of their ancestors. Indeed, the lack of bulls of known pedigree has 
been one of the greatest difficulties encountered in carrying out the campaign of 
live-stock improvement instituted by the present Viceroy. 

Inoculation and castration 

Simultaneously with and complementary to selected breeding along the above 
lines it is essential to make arrangements for protective inoculation against con- 
tagious disease ; while the systematic castration of inferior males, before they can 
perpetuate the species, is obviously one of the most potent factors in any programme 
of live-stock improvement. It is in fact now generally recommended that Pro- 
vincial or State legislation should bo undertaken for compulsory castration in 
selected areas. 

At the second meeting of the Animal Husbandry Wing of the Board t)f Agri- 
culture, held in December 1936, this matter was discussed and it was decided to 
recommend that such legislation should be of a permissive nature and confined at 
first to small selective areas which could gradually be extended. But it was felt 
that the greatest tact would in any case be needed in the administration of such 
an act. 


Grazing control and fodder production and conservation 

In present circumstances the main factor in the production of moderate- 
priced work-cattle is the availability of suitable grazing, since fodder crops are 
seldom specially grown for such stock. Experience has, however, shown that to 
rear and maintain the more valuable grades of stock, whether for work or milk 
production, it is necessary to make provision for an adequate supply of fodder crops 
or other highly-nutritious cattle-food ; depending on whether the young stock 
are sold at an early age, to be reared by cultivators under semi-stall-fed conditions, 
or are reared by the dealer with his nomadic herd. In either case it is necessary 
that some succulent food of suitable composition shall be available throughout the 
year, particularly for young stock, but also for breeding females. 

The best means of providing such a diet is a matter for local study, but when 
the revenue obtainable from forests is compared with that from high-grade stock, 
reared at least partly on cultivated fodder or semi-fodder crops, specially grown to 
supplement or replace the available grazing, it seem sclear that it will pay Pro- 
vincial and State governments to give every facility for the production of such 
crops in areas which are at present under forest of low value. 

To deal with this question adequately it neems essential that special committees 
should be formed as soon as possible on the lines which were recommended by the 
Animal Husbandry Wing of the Board of Agricultmre at its second meeting, held in 
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IfadraB in December 1936 , after discussing the Report df the Special F orest Graz- 
ing Committee, which met during the previous week. 

Such committees should obviously be thoroughly representative of all live- 
stock interests as well as the interests of forestry and crop production, and if on a 
permanent basis should be able to develop a co-ordinated long-range policy in such 
matters as the control of ft)rest and other grazing ; the devotion of more land to 
fodder and semi-crop production ; the conservation of grass and other fodder as 
hay or silage, and to advise as to possible measures to restrict the numbers of 
uneconomic cattle which at present overcrowd the available grazing, and are an 
ever-present source of infection. 

Disease: control, feeding and management 

It must never be overlooked that correct feeding and proper management are 
most important in, securing lasting improvement of stock. But it is now very clear 
from the work of veterinary investigation officers that expert investigation will 
constantly be needed of the myriad problems of disease, ill-health and unsatisfactory 
development due to faulty nutritbm ; the proper study of which entails continual 
veterinary and animal nutrition investigation and research carried out in colla- 
boration. 

At present breeders suffer even more from insidious loss due to parasites or 
nutritional deficiencies than from outbreaks of the major plagues of stock, for some 
of the most important of which improved and cheap methods of control have re- 
cently become available. It seems clear, therefore, that in a coxmtry like India 
where a stamping out policy is impracticable and there is constant danger of infec- 
tion, adequate staff should bo provided for the continuous field investigation of such 
problems all over the country, in collaboration with veterinary and animal nutrition 
research workers. This would be in addition to the ordinary provincial veterinary 
staff which is required for the prompt control of epizootics and the treatment of 
sick animals, as well as for routine work such as systematic preventive inoculation 
and castration and the inspection of markets, fairs, abattoirs and dairies. 

Marketing 

Marketing is another general factor which has immense potontialitieg in the 
improvement of live-stock. 

Indeed, it is obvious that unless and until satisfactory markets are provided, 
for improved live-stock and live-stock products, few stock-owners can afford to 
spend money on the improvement of stock. On the other hand, there is ample 
evidence that the establishment of a satisfactory market, e.g., for milk or eggs, in 
any locality, immediately gives a great impetus to the better care and development 
of the class or stock concerned. 

More detailed conclusions of certain live-stock committees which have been 
formed from time to time to consider measures for the improvement of live-stook 
are given in the Appendix. 
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General conclusions 

Thus it seoms clear that more adequate provision is necessary, in most Pro- 
vinces and States, for the systematic development of live stock and am'mal industry 

Moreover, it is generally agreed by all authorities on human diet that a more 
adequate and better supply of milk is an outstanding need of India today — bettor 
not only as regards cleanliness, but also in its content of protein and mineral salts 
which are now recognised to be of first rate dietetic importance ; particularly for 
growing children and in a diet which is otherwise mainly vegetarian. 

It has in fact recently been shown, by practical feeding teats in India and in 
all progressive countries, that nothing can replace the protein, of high biological 
value, and the mineral salts which are contained in undiluted milk. 

To ensure a better supply of mUk it is necessary however (1) to provide for 
proper control of the marketing of this vital commodity — which at present is usually 
sold by insanitary, unscrupulous and inadequately controlled hawkers, (2) to 
produce better milch animals, (3) to furnish better facilities to enable the milk 
required for cities to bo produced in suitable areas outside city limits, and brought 
in for sale under satisfactory sanitary conditions, (4) to make better provision 
for milk produced i)i the villages throughout the country, to be collected at suitable 
centres, and, after suitable processing, to be marketed as such or in the form of 
ghee, cream, etc. , and (5) to make use of skimmed milk to the fullest possible extent, 
in human diet and particularly in the feeding of growing children, since in it is 
contained the whole of the most valuable dietetic constituents of milk, viz,^ the 
body-building proteins and mineral salts. 

At present, in many parts of India, the she- buffalo is for a variety of reasons 
preferred to the cow as a milch animal, but it would not be practicable in any event 
to provide from buffaloes alone, the greatly increased supply of milk which is needed. 
Moreover, there are points of considerable dietetic importance in this connection 
which should not be overlooked, viz,, owing to its very high though variable butter- 
fat content, undiluted buffalo's milk is not usually suitable for human consumption. 
To make it suitable it needs to have fifty per cent or more of the cream removed 
and, since undiluted cow’s and buffalo’s milk have about the same percentage of 
protein and mineral salts, if both are watered down to a suitable level of butter- 
fat (say 3*5 percent), buffalo’s milk becomes of much less feeding value, 
particularly for growing children, because the protein and salts thereby become 
much more heavily dilated. 

Thus, while nothing must bo done to interfere with the production of useful 
work-cattle, it appears that the production of more and better milch cattle is a 
matter of great importance and urgency for the welfare of the people of India. 

But to make satisfactory progress and to provide really efficient milkers, it will 
be necessary to concentrate on high milk production in particular strains regard- 
less of what the effect may eventually be on the capacity for work of the bullocks 
bred from these particular strains. 
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The existing supply of working type cattle should in fact be more than ample 
if young stock and breeding females were better fed, but there is a great shortage 
of efficient milch cows all over India. On the other hand, it is now we31 known that 
there are pure Indian breeds of cattle which have good latent capacity for milk 
production and which respond readily and markedly to better feeding and manage- 
ment — much more so than buffaloes. 

It seems clear, tlierefore, that the systematic development of high-yielding 
milch strains of suitable Indian breeds of cattle, as well as of buffaloes for ghee 
production, is a matter of great urgency and importance to India. 

Owing to the high biological value of eggs in human diet, the development of 
poultry by systematic encouragement of pedigree breeding of selected European 
breeds, is anotlier matter of great dietetic and economic importance to which far 
more attention needs to l)e given as a cottage industry. 


APPENDIX 

The question of live-stock improvement, with special reference to the pedigree 
bull scheme initiated by H. E. the Viceroy, was discussed in detail first by the 
Standhig Cattle Breeding Committee of the Advisory Board of the Imperial Council 
of Agricultural Research held at Simlr. in July 1936 and then by the Live-stock 
Improvement Committee of the Second Animal Husbandry Wing meeting of the 
Board of Agriculture and Animal Husbandry in India held at Madras in December 
1936. The following are the conclusions and recommendations arrived at by these 
Committees : — 

1 . In order to effect cattle improvement on a broad scale it is necessary greatly 
to extend controlled breeding in areas where definite types exist and that subse- 
quently as large numbers as possible of selected bulls from these areas should be 
employed in areas where at present there is no definite type. 

2. Where the cattle of an area arc sufficiently pure tlie recording of approved 
stock in official herd-books should be taken up provincially. Such recording would 
be quite distinct from the official registration of pedigree stock of dairy breeds of 
all-India importance which is now being taken up by the Imperial Council of Agri- 
cultural Research. 

3. In order to ensure a continuous supply of pedigree or approved bulls it ia 
necessary to establish pedigree breeding in selected areas. 

4. In order to carry on continuous improvement it is necessary to record 
accurately the services of all approved bulls and to register their accredited pro- 
geny. For this purpose it is necessary to employ extra staff at the rate of one suit- 
ably qualified inspector and subordinate staff per fifty bulls. 

P 2 
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6. It is not possible at present to carry out strict registration of pedigree stock 
under village conditions of breeding, nor to undertake milk recording in villages 
without special staff. 

6. It is felt that a great deal of good could be done if the herds maintained in 
jails, mental hospitals, etc., at Government expense, and at Pinjrapoles were more 
extensively utilised for the breeding of pedigree stock, and at such institutions strict 
milk recording should be feasible. It was also suggested thao inducement might 
be given to the Military Dairy Farms to rear the best of their young male stock of 
indigenous breeds and to suit their breeding policy as far as practicable to the 
accepted policy of the country, i,e., the improvement of indigenous breeds. It was 
also suggested that small herds of pure-bred indigenous dairy cattle should be 
maintained at Government Seed and Demonstration Farms. 

7. For the maintenance of bulls it is necessary to establish funds the proceeds 
of which should be spent partly for the purpose of bulls and partly for their main- 
tenance. 

8. Wherever bulls are provided by Provincial or District Cattle Breeding Asso- 
ciations it is essential that provision be made from the same source for their main- 
tenance. Otherwise it may not be possible to accept them. 

9. Arrangements should be made for the castration of inferior stock in areas 
where approved bulls are at work. In regard to compulsory castration it was 
decided that an enabling Act would be an advantage in most Provinces and States, 
but that it would be very necessary to exercise tact in its application. It could 
only be applied where the great majority of breeders were agreeable and where 
arrangements could be made to supply an adequate number of suitable bulls to 
serve the cows in the area concerned. 

10. Interest of the ryot in cattle improvement should be aroused by such 
measures as periodical cattle shows and the award of prizes and sanads to those 
who had taken special interest in cattle breeding. Provincial or State Cattle 
Breeding Societies would also help to arouse interest in cattle improvement but it 
was considered that such societies need be formed only where satisfactory breeding 
control does not already exist. 

11. In order to encourage pe<^ple to take interest in pedigree stock, it is 
advisable to give permanent protection against rinderpest to all registered stock 
free of cost. 

12. For the present, services of approved bulls should, as a rule, be given free 
of cost, but in certain provinc^es the system of charging fees should be developed. 
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Introduction 

Among the parasitic diseases which have received the attention of successive 
veterinary workers in India, trypanosomiasis is, perhaps, the most important. 
It refers to a group of acute or chronic infectious diseases of man and animals due 
to the invasion of the body by unicellular blood parasites called trypanosomes, 
These diseases are generally characterised by intermittent fever and progressive 
emaciation. 

The trypanosomes belong to the flagellate class of the lowest order of animal 
kingdom, viz., protozoa (Fig. 1 ). They are eelshaped and are large compared 
to other unicellular micro-organisms which may be found in the blood such as 
bacteria, or the piroplasms of tick fever. A special scale known as the micron 
(fx) is in use for linear measurements in micro- biology. It represents 1/1000 of a 
m.m. Measured in that scale, they are 21 to 35|jl in lengtli (or about the diameter 
of three to five red-blood-corpuscles) and 1^ to 3(jl in breadth. They are more or less 
blunt posteriorly, pointed anteriorly and are provided with a centrally placed 
large nucleus and a smaller mass of shining chromatin termed the centrosome or 
kinetoplast close to the posterior end. The nucleus is the most vital part of 
the organism and may loosely be compared to the brain of the higher animals. It 
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controls all the functions of the organism. The centrosome or the kinctoplast 
appears to be primarily concerned in the locomotion and reproduction of the 
parasite. A wavy membranous structure, termed the undulating membrane, 
commences at the centrosome and runs along the protoplasmic tody. Its 
border appears thickened and is prolonged anteriorly into a whip-like process, 
constituting the flagellum. The undulating membrane and the fre^ flagellum 
may to compared in function to the fins of the fish and it is to these the snake- 
like movements of the parasites are due. 

The parasites are large enough to be seen in fresh preparations under a one- 
sixth inch objective of a microscope. A drop of blood is obtained from a clean 
sharp prick or a small incision at the tip of the ear. It is placed between a glass 
slide and a cover slip for examination. If the parasites are present, a disturbance 
among the rod-blood-corpuscles attracts one’s attention. If the film has not been 
too thick, the individual parasites may to seen darting or wriggling among the 
red- blood- cor puscles. 

Probably the only type of multiplication that the parasite undergoes in the 
body of its vert/cbrato host is that of division by fission. This takes place longi- 
tudinally. The centrosome divides first, then the flagellum and nucleus and 
lastly the plasma body. Besides this simple mode of multiplication, a sexual pro- 
pagation, or a special developmental cycle is considered possible in the transmitting 
insects which act ros intermediary hosts, and this takes place first in the digestive 
tract and later in the salivary secretion. 

Of the several species of trypanosomes, the one causing disease in India 
is Trypanosom/i ovansi. The other pathogenic species of trypanosomes are not 
commonly known to oi'cur in India, but it may be of interest to the general reader 
if a brief reference is made to the diseases caused by some of them. Those are : 

(1) Doiirine duo to infection with T. equiperdim,. It has been known to affect 
horses and asses in some parts of Europe, Morocr‘o, Algeria, Tripoli, United States 
of America, Asia Minor, Persia and India. It is a venereal disease of breeding 
animals, characterised, at first by inflammation of the external genital organs. 
Infection occurs through coitus. At one time prevalent in India, the disease has 
now been brought to extinction in this country through the provisions of the 
Dourine Act of 1910 and the efforts of the veterinary authorities. 

(2) Nagana or tsetse fly disease due to one or more of the trypanosomes : — 
T. bnicei, T. congolense and T. vivax. 

This affects equines and cattle in Zululand, Gambia, and the Congo. It is 
in this disease that the parasite undergoes the developmental cycle already refer- 
red to in the transmitting fly. In common with other trypanosome infections such 
as those enumerated below, intermittent fever and progressive en^aciation are 
the more prominent symptoms in this di^^ease, 
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(3) Mai de Caderaa due to infection with T. e^juinum. This is a disease of 
horses and asses in South America. 

(4) Gall sickness due to infection with T. theileri. This occurs in cattle in 
Transvaal. This species occurs in cattle in several parts of India, but is usually 
considered to be non^pathogenic in them. 

(5) Sleeping sickness due to infection with T. gambiense and T. rhodesiense. 

This is a disease of human beings in Western and Central Africa. 

The morphology of the causal organisms occurring in the different diseases 
varies somewhat in each case, these varieties being capable of being differentiated 
only by experts. 

The incidence and distribution of surra 

Those cases of trypanosomiasis in domcvsticated animals which are caused by 
Trypanosoma evansi in India and elsewhere are known under the collective name 
of surra. Surra is a Hindi word meaning “ rotten This term was perhaps 
coiiKid by the (vamelmen for whom Ihe skin diseases that develop following infec- 
tion witli surra represented a rotten condition. The disease is also known locally in 
several })arts of India as Pithgaya, Purana, Tibirsa, Sarhgaya and Kanahogaya, 

Th(^ disease occurs naturally in horses, mules, donkeys, camels, cattle, dogs 
and elephants. It is very prevalent in the northern parts of India — the North 
Western Provinc^es, Punjab, United Provinces, Rajputana and Bengal. It also 
jcjcurs in Burma and Assam and has frequently been reported from the Deccan 
and Madras. Outside India it has been known to exist on the shores of the 
Persian Ciulf, Mauritius, French-lndo-China, the Dutch East Indies, Yunnan, 
Philippine Islands, Egypt, Sudan, Palestine and Southern Russia. 

The cause of surra 

The parasite responsible for the disease, as already mentioncAi, is T. evaiisi. 
This was discovered in the blood of a camel in 1880 by Griffith Evaiv,, an Indian 
Army Veterinary Officer, and constitutes the first organism to be incriminated as 
the causal agent of trypanosomiasis in domesticated animals. Compared to the 
parasite of Nagana, it is somewhat slender, has a longer flagellum, a more pointed 
posterior part of the body, a smaller proportion of chromatin granules and is com- 
paratively actively motile. It can, however, be definitely identified from other 
species of trypanosomes only by one possessing a specialist knowledge of the 
subject. 


The mode of infection 

The disease may be spread from one animal to another through the agency 
of a biting fly. This latter, when interrupted during its feed on a surra-infected 
animal, may complete its meal of blood on a healthy animal and iufecUit by inocu- 
lating some trypanosomes by means of its ‘ soiled * proboscis. Of the species of 



472 


AGRICULTURE AND LIVE-STOCK IN INblA 


[vii. tv 


flies known to carry surra, those bcilonging t o the family Tabanidae are by far 
the most imj)ortaut. These are moderate to large-sized flies of stout-build and are 
mot/tled-brown, tawny, or grey in colour, and are popularly known as horse-flies, 
and in the vernacular as bara-dhang, bil, and dhmi^ (Plate XXIII, fig. 1). 

Surra is also believed by some to be transmitted in the same manner through 
the agency of Stomoxys or stable-flies. FJies of iliis genus are ex)mparatively small 
and resemble houso-flies, but possess a long ])roboseiB which projects horizontally 
forward beyond the front part of the head. Those frequently breed in horse dung 
and stable litter impregnated with urine. The eggs of Tabanidae, on the other 
hand, are usiudly deposited on the leaves and stems of plants overhanging water 
or growing in marshy places, the larva) being found in a variety of moist situations 
and frequently in collections of water. It. therefore, follows that surra is very 
liable to be transmitted from animal to animal in marshy lands and their immediate 
neighbourhood. The rains in northern India occur between the last week of Juno 
and ihe middle of Heptember and Tabanid flies abound about this period, which is 
therefore known as the ‘ surra season ’ in northern India. The surra se^uion varies 
in other localities according to the incidence of rain in the res2)ective places. 

It will be understood from what has been stated above that these flitis transmit 
surra in a mechanical manner, in contrast to Ihe tsetse fly, the transmitting agent 
of Nagana in East Africa, in which tlu^ trypanosomes (viz. T. bruen) undergo a 
cycle of development. It should, therefore, l)e nmiembered that when surra- 
affected animals are suffering from wouiids, there is a probability that ordinary 
non- biting flies may also convey infection from the blood at such wounds to wounds 
on uninfected animals. 

The trypanosomes are obligatory parasites. They are not capable of an ifide- 
pendeut existence outside the body of certain species of animals that at^t as their 
hosts. It is obvious that, if the disease progressed to a fatal issue in all the species 
of animals susceptible to it, the trypanosome population would be eventually com- 
pletely wiped out, so that there would be no host left to provide an infective feed 
for the transmitting flies. The disease would thus become extinct in the locality. 
It is only when a trypanosome gets adapted to a life in a state of balance with some 
of its hosts that its continued existence as an obligatory parasite is assured. Such 
hosts are known as reservoirs of the parasite. The reservoir of surra in India are 
believed to be cattle, including buffaloes, and camels, for these, especially buffaloes, 
harbour the surra parasites for long periods without showing any grave symptoms. 

Thus, for the endemic existence of surra, a combination of two factors is 
essential ; (i) a reservoir of the virus, and (ii) a transmitting agent in the form of 
a biting fly. 

The incubation period 

In most infective diseases, a period elapses between the time of infection and 
the first appearance of symptoms. This is known as the incubation period. This 
may vary in the case of surra from a few days to two or three weeks. 
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The symptoms of the disease 

(a) In horfios and mules. — The initial symptom following infection is usiially 
trivial in (character. Perhaps the only symptom noticed may be an elevation in 
temperature up to 104 or lOO^F. with the concurrent appearance of trypanosomes 
in the blood stream, or it may also be associated with urticarial eruptions. Such 
febrile reactions re(;ur periodically with intervening periods of abatement. The 
symptoms become progressively severe with subsequent relapses. At the time 
of the second or subsequent relapse, the animal appears more ill. Its pulse is full 
and frequent. The mucous membrane of the eye is marked by dark-red patches 
of haemorrhages. There may be haemorrhage also into the anterior chamber 
of the eye. A watery discjharge trickles from tlie e.ye and a slight mucus discharge 
oozes from the nostrials. An oc^dema sets in, extending from the fetlock to the 
hock-joint. With further relaj^ses idl the above symptoms are intensified. The 
action of the heart becomes irritable and the pulse very quick and small. The 
oedema of the leg increases and extends to other dependent parts of the body such 
as the region of the throat, shc^ath. belly and breast (Plate XXIII, fig. 2). There 
is a progressive discolouration of tli(‘ mucous membranes which later become 
pronouncedly icteric. The su]>erficial lymph glands are swollen. There is a stag- 
gering /ait, which devtdops into })aralysi8 of Ihe hind quarters. The animal remains 
prostrate and symptoms of respiratory distress follow. There may be albuminuria. 
Almost iiivari ibly the disease icsults in death. It occurs from one to two months 
after tlie onset of the disease, and oecasionally from three to four months. 
Rarely, in very acute cases, death may take place as early as one to two weeks. 

In the early stages of the disease the animal docs not appear to ail much during 
the [)eriodH of abattunent. The animal feeds well, almost voraciously. Never- 
theless the animal fiills off'in conditim progressively (Plate XXIII, fig. 3). During 
the later phases of the disease a certain degree of oedema peisists ev(‘n during the 
periods of abatement. 

(6) In cameh.~The disease may occur in the camel in one of two forms — the 
acute and more commonly the chronic. 

In th(' acute form the disease runs a fairly rapid course. The affected animals 
die within a few weeks or months. Old camels are particulatly liable to this form 
of the disease. The animal is noticed to be dull and ix^riodic^illy oflF-feed. The 
eyes lose their glit tering appearance. At work the animal tires soon. The hump 
becomes ra,[)i<lly smaller. Occasionally oedema on the pads and abdomen may lie 
noticed. The most- outstanding s3m])tom. lr»wever, is the frequent or continued 
occurreuice of paroxysms f)f fever and the almost continuou{> presenc*(‘ of trypano- 
somes in the Mood stream. In C(*rlain cases cerebral symptoms may set in, the 
camel having ]icriodic attacks of convulsions. 

The chro]iic form of the disease is the one that is more commonly met with. 
This form of the disease is usually insidious, the animal presenting no external 
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symptoms in the initial stages. The animal goes periodically off-feed, and tires 
soon at work. The marked brightness of the camel’s eye is lost. There is some- 
times a watery discharge from the eyes. The animal suffers from periodic attacks 
of fever. At the commencement the interval between the febrile attacks is shorty 
four or more occurring during a month. As time goes on, during the later stages of 
the disease the febrile attacks progressively decrease in number until they become 
only occasional and short. The appearance of the trypanosomes in the blood 
stream corresponds to the febrile attacks. They are more frequently seen during 
the early stages than in the later stages. As the disease advances, the mucous 
membranes may become pale and dotted with haemorrhages. Oedema may 
develop in the dependent parts. They become predisposed to infections of the 
skin, particularly mange. Condition is lost slowly and progressively. The hump 
disappears and the thighs fall away. The animal eventually becomes so weak that 
it is unable to rise from a sitting position. Death supervenes in a variable period 
of time, usually in several years, from anaemia and debility, or from broncho- 
pneumonia and oedema of the lungs. Younger animals may escape death with 
proper care and nursing. 

(c) In cattle , — In cattle the disease may vary in character from a healthy 
carrier condition to outbreaks of acute clinical forms. Certain workers have 
adduced evidence to show that the disease takes a more fatal course in the male 
stock than in the female. 

In the carrier condition, cattle carry the trypanosomes for considerable 
periods without manifestations of (;linica] symptoms. If, however, the animal 
becomes debilitated or comes under the influence of an inter- current infection the 
parasite may flare up and give rise to a clinical condition. 

The acute form occurs often in the nature of an epizootic. Various degrees of 
severity arc met with. In certain forms it is mistaken for anthrax or Haemorrhagic 
septicaemia, until a microscopical examination of tlie blood has been made (Plate 
XXIV, fig. 1). In the most virulent form the animal drops down dead while at work 
However, the majority of the animals suffer from a train of well-recognised symp- 
toms. The first symptom noticed is dullness, and disinclination to work. This 
is soon followed by pyrexia, the temperature ranging from 103 to 106°F. or even 
107^F. The animal looks sleepy, with semi-closed eyes and leans for support 
against the wall. The animal may move aimlessly in. a circle and fall down from 
want of balance. In some instances symptoms of weakness in the loins and of 
abdominal pain may also be noticed. Delirium is abnost a constant symptom, 
and this alternates with symptoms resembling coma. During the stage of 
delirium the animal dashes against the wall, or if the animal were in a recumbent 
position, it strikes its head against the floor and kicks about with its hind legs. 
The breathing becomes stertorous. The eyes remain wide open, and look wild. 
There is profuse salivation. Uiination and defaecation are frequent and involun- 
tary. In the semi-comatose condition that follows, the animal relaxes fully and 
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remains stretched on the ground. The animal continues to breathe hard. It 
grinds its teeth, groans, and gulps in air. After a few alternating attacks of 
delirium and coma, the animal becomes very exhausted and dies. The death takes 
place, usually after the lapse of six to fifteen hours after the onset of the symptoms, 
but sometimes it may not occur up to the third or fourth day. 

Some observers also recjognise a sub-acute fonn of the disease. It is charac- 
terised by a milder course and the duration is stretched over several days or weeks. 
It somewhat resembles the course that surra runs in the horse. Birefly, the 
symptoms are tliose ol' dullness, intermittent fever, gradual loss of condition, pro- 
gressive anaemia, tenderness over the loins and back, oedema of the legs, ulcerative 
keratitis, diarrhoea, prostration and death (Plate XXIV, fig. 2), 

(d) In dogs . — The disease is more fatal in imported hounds than in the pariah 
dogs. The latter seem to enjoy a c(‘rtain degree of immunity, for, they are known 
to harbour the parasite for long periods without coming to a fatal termination 
Anotlier remarkable fact about the incidence of the disease is that it is more com- 
mon among sporting hounds kept in a pack than in hounds brought up individually 
as ])ets. This fact has led one to suspect that the disease in hounds is accpiired from 
the jackal during a hunt. 

The disease may occur occasionally in the acute form. Here the dog dies 
suddenly after a few attacks of intermittent fevtT. However, the chronic form is 
the one that is more commonly met with. The main symptoms of this disease in 
this form is intermittent fever with progressive emaciation (Plate XXV, Fig. 1). At 
the initial stage of the disease the dog may not seem to ail much. But as the disease 
advances, the animal becomes dull and disinclined to take food during the periods 
of fever. The interval between the attacks of fever gets shorter and shorter. 
There may be dropsy of the dej)endent parts of the body. The hair often falls 
oft* in patches. A partial or complete blindness may result from clouding of the 
aqueous humour and opacity of the coniea. The eye-balls themselves appear to 
sink into the head with consequent protrusion of the nictitating membrane and 
the mucous membrane of the eye. There is inco-ordination of muscles displayed 
by a staggering gait. Nervous symptoms in the form of spasmodic twitching of 
the limbs follow. In some cases this may lead eventually to the complete paralysis 
of the limbs. Although it is not very common, certain cases have been known to 
develop cerebral symptoms closely simulating those of furious rabies. The animal 
then bites the bars of the kennels, does not recognise its attendants and is danger- 
ous to approach. In the advanced stages of the disease many animals run into a 
comatose condition, in which they appear to sleep quietly. The urine trickles 
away involuntarily and is viscid and highly coloured. In the majority of cases 
these periods of coma are interrupted every few hours by a return of the spasms 
of the limbs, and the animal then makes futile efforts to rise. Death soon takes 
place, but in every case prior to it the animal regains consciousness for periods 

B 2 
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varying from one hour to one or two days. A severe dermatitis, whieh responds 
to no ordinary treatment, is a fairly constant complication in the chronic cases. 

How TO MAKE A DIAGNOSIS 

The surest means of diagnosis in all the sxiecies of animals is the detection of the 
parasite in blood in a fresh or stained preparation under the microscope during 
the paroxysms of fever (Plate XXV, fig. 2). The parasites are not very numerous 
during the later phases of the chronic disease in cattle and the camel. It is then an 
advantage to sub-inoculate a white mouse or rabbit with a few cubic centimeters 
of blood of the suspected animal. After the lapse of the incubation period, the 
parasites will bo found to be teeming in the blood of the small animal. In addi- 
tion a simple chemical test has come to be widely used fur the diagnosis of surra in 
the camel. This is the mercuric chloride test introduced by Bennett in Sudan 
and it is an easy and efficient test. It consists in adding a drop of serum from the 
blood of the camel under tests to one c.c. of a solution of 1/25000 of chemically 
pure mercuric chloride. If the camel is infected, a whitish precipitate develops 
immediately. In healthy camels the fluid remains clear. 

Methods of prevention 

The carrier and vector are two factors that are primarily concerned in the 
spread of surra. With reference to the carrier, one of the provisions in the 
Glanders and Farcy Act of 1889 provides for the destruction of surra-infected 
equines. As the real carriers are cattle and camels, this Act does not cover the 
needs of the situation. With the introduction of the mercuric chloride t^^t camel 
surra is now capable of being systematically diagnosed and eliminated either by 
treatment or by destruction of the unprofitable. As cattle, particularly bufliiloes, 
may carry the parasites without showing symptoms and as there is no ready 
method for the detection of such cases cattle still constitute a danger as carriers. 
Besides, certain species of wild animals {viz.^ the jackal) are also suspected to act 
as carriers. Considering these, it will be realised that the problem of the carrier 
is one that does not readily lend itself to an easy solution. 

The vector is another problem that is also not easily tackled. It has been 
stated previously that the vectors are frequently confined to low-laying, inundated 
or irrigated areas, and that they are seasonal in occurrence. Based on these facts, 
certain recommendations (viz., instituting principles of sound hygiene, avoidance of 
surra zones, and the use of preventive fly dressings or of light jhools) have been 
made as conducive for the reduction of the risk of infestation with flies. It is 
obvious, however, that these will not find general application from the point of 
view of economy and practicability. 

The only feasible method of controlling surra, therefore, is by protecting 
susceptible animals during the surra season by the use of drugs, for no serum or 
other biological product is known that could be used as a protective against this 
condition, such as on© does for most diseases of bacterial origin. A drug that 
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can be thoroughly relied upon for the purpose is ‘ Bayer 205 * or NaganoL For 
convenience, the method of using this drug for the protection of susceptible species 
of domesticated animals will be dealt with at the end of the section on treatment. 

The tbeatment of surra 

(a) In horses and mules . — Various drugs have been tried during the past thirty 
years in the treatment of surra. At last a specific has now been found in ‘ Bayer 
205 \ ‘ Bayer 205 * or Naganol is a proprietary compound and is believed to 

be a derivative of aniline dyes and to be free from arsenic. This drug has been 
synthesised and placed on the market by the Havero Trading Co., Ltd., and is 
obtainable from their branch at United India Buildings, Chittaranjan Avenue, 
Calcutta, at about one rupee per gramme. T)r. Edwards, who first introduced this 
drug for treatment of surra in India, recommended a combined intravenous-intra- 
thecal method of administering this drug. This recommendation was based upon 
certain experimental observations which seemed to point to the conclusion that the 
drug, when introduced into the circulating blood alone, was incapable of affecting 
sudi of the parasites as had made their way into the ceiebro- spinal cianal of the 
infected animal. The results of more recent trials under laboratory conditions as 
also tlu; experience of field veterinary workers in India and Burma have 
shown, however, that unless the animal concerned is already in an advanced stage 
of the disease with sym])toms of nervous involvement (in which event drug inter- 
vention is hardly likely to be of any avail) intravenous medication alone is usually 
sufficient for the purpose of effecting a cure. The injection is given in the usual 
way into the jugular vein by means of a well-sterilized liypodermic syringe. The 
drug is used as a ten per cent solution in water and a safe therapeutic dose has been 
found to be five grammes, i.e. fifty c. c. of the solution per 1000 lb. body-weight. 
The solution is made by gradually adding clean, well-boiled water on to the requisite 
quantity of the powder. 

A single intravenous injection as a rule eftects a cure, but in order to rein- 
force the curative eff ects of the treatment, it is advisable to give a second injection 
of the drug after an interval of thirty days. 

(6) In camels . — A single intravenous injection alone of forty c. c. of a ton per 
cent solution has proved successful in curing most cases of surra in camels. 

(r) In cattle . — Cattle may be treated with the intravenous injection of fifty c. c. 
of a two per cent solution of tartar emetic. This treatment does not bring al>out 
a complete sterilization of the system of the parasites. The trypano- 
somes may persist thereafter in a latent state of activity apparently indefinitely. 
There are besides other chawbacks attached to the use of tartar emetic. In cases 
that are heavily infected with trypanosomes, the administration of the drug is 
immediately followed by acute symptoms of asphyxia and death. Other cases ^ 
may suffer from a mild degree of discomfort. In certain percentage of cases small 
quantities of the drug get into the subcutaneous tissue and cause sloughing. 
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Nagauol has none of these drawbacks. Given intravenously, in doses of five c. c. 
per 100 lb. body-weight of a ten per cent solution, it is a reliable curative. 

(d) In dogs , — As is other animals, Naganol is an efficient curative also in the 
dog. The dosage recommended is half a gramme in a ten per cent solution to be 
repeated after an interval of three weeks. 

As already mentioned ‘ Bayer 205 ’ or Naganol can also be used as a reliable 
prophylactic against surra in all species of susceptible animals. The essential 
merit of this drug from this jK)int of view lies in the fact that it has a large mole- 
cule, is therefore slowly excreted, and consequently remains in trypanocidal con- 
centration for loixg periods in the blood streams. Healthy animals that are exposed 
to the risk of infection in surr i zone can be protected by the intravenous adminis- 
tration of this drug in suitable quantities. The inoculation is to be repeated at 
suitable intervals until the risk is over. Six weeks has been found to bo a safe 
interval, but this may be prolonged to eight weeks without much risk. It is usual 
to administer the drug in the same concentration as that used for treatment, i.e, 
as a ten per cent solution. For the horse, camel, and cattle a dose of four c. c. per 
100 lb. body- weight will be found to be quite suitable. For the dog a dose of 2^ to 
5 c. c. may be given according to the size of the animal. 

With the introduction of a successful method of treatment the dangijr attached 
to surra from the point of view of the health of live-stock has become considerably 
lessened. Certain provisions of the Glanders and Farcy Act of 1881) have therefore 
been relaxed in certain provinces, so that option is given to the owner to have his 
animal treated in preference to destruction. As a further encouragement to the 
owner, treatment is given in some provinces free of cost and in others for the actual 
cost of the drugs. Now that the method has been so simplified, it is within the 
competence of every Veterinary Surgeon to undertake the treatment of surra. 

It is therefore up to stock-owners to take advantage of the methods that are now 
available for the control and cure of surra. 
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I. Introduction 

Cynodon DACTYLOF , called hariali in Marathi or kariki in Kanarese, is a com- 
mon grass much in favour as a horse-feed and for making lawns. In the field, 
however, it is a persistent and troublesome weed. 

In general habits it is a xerophyte and has the usual adaptations to enable 
it to tide over long dry spells in the year. Its surface parts are more or less 
glaucous. The leaves are crowded and have nyctinastic movements. Its above- 
ground stem trails close to the soil (Plate XXVI, fig. 1) and it possesses numerous 
succulent underground runners (Plate XXVI, fig. 2). The majority of the latter are 
distributed within a few inches below the soil surface but a few go deeper, t’he 
latter are locally known as kunuheru or tauheru meaning thereby ‘ deep 
going ’ or ' mother runners * (Plate XXVII, fig. 1). All runners have numerous 
nodes capable of sending out fresh shoots and roots under suitable moisture condi- 
tions. 

On account of these characteristics, once the weed is established, neither the 
annual cracking of the black soil nor the usual shallow cultural operations are 
able to exercise any material check on its rapid spread. Its thick network of 
runners practically starves out the crops and vast areas of good fertile land are 
rendered unfit for any profitable cultivation. 

The usual method in vogue for eradicating this grass is to dig it out by manual 
labour. This method is, however, very slow in progress and prohibitive in cost. 
It costs on an average Rs. 30 to 40 to dig out the grass in one acre in a thickly- 
infected field. In the present days of depression very few landlords are able to 
do this and the area affected by this weed is increasing annually. 

( 479 ) 
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Ploughing up the haridli^ridden land and exposing the runners to dry up and 
die in the sun is a more convenient method. In this direction bullock-drawn iron 
ploughs, the Bajac Gear Plough and the Steam Plough were all tried in past years 
but with limited success. With the introduction of high-powered tractors and deep 
ploughs the problem again seemed possible of an economic solution. The 
Kamatak Agricultural and Transport Company, Hubli, under Mr. M. P. Fletcher, 
have been executing contract ploughing at fairly economic rates. In the absence of 
a Government tractor unit, the present investigation was undertaken in fields 
ploughed by the above-named firm who readily co-operated with us as far as 
possible. 

As fields had to be selected from amongst those that happened to be ploughed 
by the &m, a certain amount of irregularity in intervals between observations and 
in the number of fields of each type of soil studied was inevitable. Moreover, as 
this investigation was to be conducted in fields situated far in the interior, away 
from any central research station or laboratory, a very simple technique had 
to be followed. Randomisation was not possible and in many cases individual 
samples had to be relied upon. Under these circumstances, it is not claimed that 
the investigation as conducted was statistically significant but it is hoped that 
the great care taken in arriving at the attainable data will give fair indications of 
practical value. 


II. The tract and soils concerned and a description of the 

FIELDS UNDER OBSERVATION 

The tract where the hariali problem has been very acute is the ' dry tract ’ 
or what is known as the Y en-n(id> of the southern part of the Bombay Presi- 
dency. In this area four types of soil are met with, viz, :~ 

I. The typical black cotton soil which is heavy clay. 

TI. Black soil mixed with a fair amount of silt brought down from higher 
levels and deposited during its movement towards the adjoining 
mllas (water-courses) and named in this article as ‘ miZia-sidc black 
soil 

III. Low-lying alkaline {Icarl) soil which gets some silt washed down from 

higher levels. 

IV. Average karl soil without any possibility of getting any silt or washing 

from higher levels. 

About 80 per cent of the area in this tract is of Type I and about 10-15 
per cent is of Type IV. The other ty|)es are found in comparatively small blocks 
of land distributed over the entire tract. Incidentally, as things permitted, a 
fifth type, viz.f the mexiiura soil situated near llharwar in the ‘ transition tract ’ 
was dealt with. This is shallow soil (only about a foot or so deep) and less clayey 
than soils in the ^dry tract/ 
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A few fields thickly infested with hariali were selected in the above types of 
sc^. The previous history of the same is given in brief below to facilitate under- 
standing of the data dealt with later. 

I. Good black cotton soil 


Field No. 1 . 

Field No. 2 . 

Field No. 3 , 

Field No. 4 . 

Field No. 6 . 

Field No. 6 , 

Field No. 7 . 

Field No. 8 , 

Field No. 9 . 


. P'allow in 1933-34 and 1934-35 ; cotton sown in 1935-36 
but crop failed to give any yield due to ha/riali infes- 
tation. Cultivated by tenants only. 

. Wheat in 1934-35, yield very low due to hariali infesta- 
tion ; fallow in 1935-36 due to the same cause. Culti- 
vated by tenants only. 

. Wheat in 1934-35, low yield due to hariali infestation ; 
jowar in 1935-36, crop failed due to same cause. Culti- 
vated all along by owner. Deeper and heavier clay 
than Ihe others, and is different from ethers in this 
characteristic. Level field. 

. Wheat in 1934-35 and cotton in 1935-36, both gave 
very low yields due to hariali infestation. Cultivated 
all along by tenants only, I»cvel field. 

TI. Nalla-side black soil 

. Cotton in 1933-34, jowar ^ gram and safflower in 1934-35, 
wheat in 1935-36, all very low yields due to hariali 
infestation. Subject to occasional mild flooding by 
adjacent water course (nalla). Cultivated by owner. 

. Jowar in 1934-35, very low yield, fallow in 1935-36 due 
to hariali infestation. Subject to mild flow of large 
volume of water from large catchment area ; hete two 
big nallas along its boimdaries. Cultivated by tenants 
only. Neglected field. 

III. Low-lying karl soil 

. Wheat in 1933-34, jouKtr in 1934-35, cotton in 1985-36, 
all very low yields due to hariali infestation. Subject 
to mild flow of large volume of water from catchment 
area but not subject to flooding from adjacent naUa, 
Cultivated by owner. 

IV. Average high-lying karl soil 

. Wheat in 1934-35, cotton in 1935-36, both no yields due 
to hariali infestation. Cultivated by tenants only. 

V. Dharwar medium soil 

. Jowar, niger, wheat, gram, and inferior millets in different 
portions in 1934-35 ; jowar, wheat, and inferior millete 
in 1936-36. In both years poor yields due to hariali 
infestation. Cultivated indifferently by tenants only 

Jt 
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Field No. 10 


Field No. 11 
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Jowar in major portion and chillies on small area in 1934- 
35 ; in 1935-36 jowar in most area and udid, brinjals 
and gram on small areas. tJultivatod by tenants only 
in an indifferent way. Situated close to Dharwar town 
limits. Thick hariali infestation and low yields. Got 
a light shower soon after ploughing. 

Gram in 1934-35 ; jowar in most of the ai’ea and brinjals 
in the rest. Poor yields due to hariali infestation. 
Situated close to Dharwar town limits. Cultivated 
by tenants only in an indifferent way. This field got 
a light shower of rain a few days befoi’e ploughing. 


III. Extent of hariali infestation 

In each field, a preliminary eye-estimate of the general spread of hariali was 
made and then the above-ground shoots were counted in nine square feet in an 
infested portion of the field and the same calculated per square foot. Similarly 
the depth to which the underground runners penetrated the soil was ascertained 
in ten test pits in each field. The depth at which the horizontal runners were found 
and the maximum depth to which the kuni-beru (deeper-going runners) pene- 
trated the soil were carefully noted. A summary of these observations is given in 
Table I. 


Table I 



Extent of surface 

1 Depth of under- 



stfiind of hariali 

groimd 

runners 

1 

Type of soil and serial 

Eye- 

Number 

Depth 

Depth of 


number of field 

estimate 

of horvali 

of spread 

penetra- 

Bemarks 


of the 

shoots 

of hori- 

tion of 



ha/riali 

1 seen on 

zontal 

deep- 



infestation 

surface 

imder- 

going 



in whole 

per sq. 

ground 

runners 



field 

foot 

runners 

(kfUYhi-beru) 



(per cent) 


(inches) 

(inches) 




• 


*» 


1. Good black cotton 






soil 






Fi^ No. 1 

1 90 

6-66 

6-8 

12*0 

♦Average of 

Field No, 2 

80 

4-44 

5*6 

11*7 

nine square 

Field No. 3 

60 

3-88 

5*2 

10*7 

feet 

Field No. 4 

80 

3-33 

5*7 

13-4 

♦♦Average of 






Average 

• • 

4<33 

5-8 

12-0 

ten test pits 
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Table I — conld. 



Extent of surface 
stcuid of hariali 

Depth of under- 
ground runners 


Typo of soil and serial 
number of field 

Eye- 
estimate 
of the 
hariali 
infestation 
in whole 
field 

(per cent) 

Number 
of hariali 
shoots 
seen on 
surface 
per sq. 
foot 

« 

Depth 
of spread 
of hori- 
zontal 
under- 
groimd 
nmners 
(inches) 

♦* 

Depth of 
penetra- 
tion of 
deep- 
going 
runners 
(ktmi-beru) 
(inches) 

Bemarks 

II. Nalla-ifide black 
soil 

Field No. 5 

75 

6-66 

9-2 

26*6 


Field No. 6 

80 

3-88 

8-6 

28*0 


Average 


4*77 

8-85 

26-7 


III. Low-lying karl 
(alkaline) soil 

Field No. 7 

80 

4*66 

7-2 

14*9 


IV. Average karl (aU 
kaline) soil 

Field No. 8 

90 

4*44 

4*7 

10*9 


V, Dharwar medium 
soil 

Field No. 9 

80 

4 ‘44 

4-3 

7*9 


Field No. 10 

76 

6-0 

4*2 

8*6 


FieldNo.il 

76 

6-0 

5*0 

9*8 


Average 


4-81 

4*6 

8*8 



The above data indicate that — 


(») Thick infestation means about four to five above-ground shoots of hariali 
per square foot of land and when this condition exists over about 
76 per cent or more of a field the land becomes unable to give eco- 
nomic crop yields and is often not cropped at all. 

(n) The depth to which the kuni-heni (deep-going ruimers} penetrate tiie 
soil varies in different soils. In good black cotton soil it averages 12 
inches and goes even up to 13J inches in a few fields. In the average 
karl soil and in the Dharwar medium soil it does not seem to go 
deeper than 11 inches, whereas in fields situated by the side of najiiu 
it may extend as far down as 28 inches in good alluvial black soQ 
and about 16 inches in alkaline black soil similarly situated. 

f2 




484 AGRICULTUKE AND LIVE-STOCK IN INDIA [VII, IV 

{in) The kuni-beru were few and scattered. Most of the underground 
runners spread horizontally much nearer the surface, within the top 
6 inches in (I), (IV) and (V) Types of soil and up to 8 or 10 inches in 
noZJa-side soils of the karl or non-karl type (Plate XXVII, fig. 2). 
{iv) Twelve-inch-deep ploughing uproots all the horizontal runners in all 
types of soil. Similarly with such ploughing most of the huni-heru 
are exposed in good black cotton soil, only a few escaping in very 
small lengths below the ploughshare. In the average karl and 
Dharwar medium soils deep ploughing is fully effective but in nalla- 
side fields of either the karl or noxi’karl type where the soil is mixed 
with alluvium to a more or less extent, the situation is not encourag- 
ing as here the runners escape below the ploughshare in considerable 
lengths. 

IV. Depth-tests of ploughing 

As all further observations were to be done in the soil turned over by the 
plough, the depth of ploughing was tested at ten places selected at random in each 
field and thft average was arrived at (Table II). 

Table II 


Type of soil 

Serial 
number of 
field 

Average depth 
of ploughing 
(inches) 

Average depth 
of ploughing 
for each type of 
soil 

(inches) 

Good black cotton soil . 

1 

12-6 



2 

11*6 





>■ 12- 12 


3 

11*9 

1 

i 

4 

12-4 

J 

JVoZfo-side black soil 

5 

12*6 

1 




y 1D96 


6 

11-4 

J 

Low-l 3 dng karl (alkaline) soil . 

7 

11-9 

11*9 

Average karl soil . 

8 

12-8 

12-8 

Dharwar medium soil . 

9 


>< 


10 


12*10 


11 

HQH 
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It was outside the scope of the present investigation to find out why the 
depth of ploughing varied, though slightly in different fields, although the tractor 
and plough and the adjustment of the plough were uniform in all cases. It was 
enough for our purpose to know that it was a fair twelve inches work. The unit 
consisted of a 52 B. H. P. Diesel tractor of the Track Type and a Rud Sack Deep 
Tillage Three-bottom Mould-board Plough. The tractor could pull the plough 
smoothly in all these fields. 

V. Position of hariali runners in ploughed land 

Ploughing raises the soil into clods and loose soil. The hariali runners con- 
tained therein are similarly disturbed. In the present investigation it was, there- 
fore, necessary to know the proportion of clods and loose soil so formed and the 
proportion in which the hariali runners remained in clods or in loose soil. 

Immediately after ploughing, test pits measuring 3 ft. x 3 ft. were scraped 
carefully to the depth of ploughing and clods and loose soil were separately weighed. 
All lumps of four inches and more in diameter were classed as clods and the rest as 
loose soil. The hariali runners in these were then carefully separated and weighed. 
The weight of runners in loose soil could thus be directly determined. Those in 
clods had to be further classified . Some of the latter were entirely imbedded in 
clods and a few had extensions outside the clod. The actual weighments taken 
under ‘ runners in clods * included both of these and accordingly the proportions 
of those entirely in clods and the extensions outside the clod had to be estimated as 
follows : It was presumed that the amounts of hariali in the clods and loose soil 
were roughly proportional to the weights of clods and loose soil in a sample. There- 
fore any excess in the proportion of the runners in clods in our initial weighments 
over that of clods to the total weight of the soil was taken to be due to these exten- 
sions. It should also be understood that in each test pit the soil and runners were 
scraped up to the hard pan below the fiirrow cut by the plough, though the depth 
of ploughing possibly varied to a slight extent from place to place even in the same 
field. As such, the data quoted per cubic foot in this chapter represent the same 
for as much surface area scraped as explained above. Thi^ fact, however, should 
not vitiate the percentage figures worked out thereon as needed in the present 
case. In each field four to six test pits were examined and the figures so arrived 
at were averaged for each type of soil (Table III). 



Proportion of dods and loose soQ In ploughed land Piopcvtion of hofiali mnneis canaht In eloda and 
(average) in loose soU in ploughed land (average) 
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The above data indicate as follows : — 

(i) On an average 32 to 35 per cent of the soil breaks under the plough as 
clods in all soils, except in the average karl soil (Type IV) where 
clods form more than fifty per cent of the soil. In the naMa-side 
black soil the percentage of clods is the lowest (29 per cent). These 
figures indicate roughly the physical texture of the ploughed soil 
of each type, and the facility provided thereby for the rapid drying 
of the soil and runners contained therein. The karl soil shows the 
optimum response to ploughing in this respect and the nalla-Bide 
alluvium-mixed black soil the least. 

(u) The kariali runners are not only held inside the clods but a few of these 
retain extensions outside the clods. Soils which set hard and have 
succulent runners (Type III) show more of these extensions and the 
least is noticed in Type II where the soil is more friable and clods less 
hard. 

{Hi) In the common good black cotton sod, about 32 per cent of the runners 
are in clods, about 12 per cent extend outside the clod and about 
57 per cent are located in loose soil. 

VI. Effect of deep ploughing on the viability of hahiali runners 

The main purpose of our investigati^m was to know the effect of deep plough- 
ing on the viability of runners and to what extent hariali was killed thereby. In 
this connection, careful simultaneous determinations of the moisture in the clods 
and loose soil and of moisture in the runners contained therein were undertaken 
at intervals of about a week and the viability of the runners was also studied. It 
was not possible to regulate these intervals very rigidly as fields were located rather 
too far apart. Thus, slight delays in testing the viability in some cases might 
have shown a longer viability period. This was inevitable. 

In Table IV a summary of these data are given for different soik. 



Soil molBtiire SoO rootetnre in ploughed land | Mc^Uire in runners Index of m 
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The various data given in the above table indicate as follows r — 

(i) Soils not only vary in the proportion of clods formed in them by the 

plough but also in their moisture-holding power and consequently 
in the moisture content and succulence of the hariali runners con- 
tained therein. Accordingly, hariali retains its viability for different 
periods after ploughing in different soils. 

(ii) In an undisturbed condition, the walto-side semi-aUuvial black soil 

holds less moisture at twelve inches depth than others. The 
average karl soil shows the highest moisture content at this depth 
(vide col. 4). 

(Hi) When ploughed, the loose or pulverised portion and the clods possess 
the same amount of soil moisture (vide cols, 6 and 6) but by the time 
of loss of viability of the hariali runners the loose mass generally is 
slightly more moist (about one per cent) than the clods (vide cols. 
7 and 8). 

(iv) The total loss of soil- moisture during the viability period is about 4 
to 5 per cent in all types of soil (vide cols. 5, 6, 7 and 8). 

(t;) The hariali runners in good black soil and nalla-Bide black soil are more 
succulent (29 to 30 per cent moisture) than in any other type of soil. 
They hold the least quantity of moisture in the average karl soil 
(Type IV). 

(vi) The viability of the runners in clods as well as in loose soil is lost when 

the moisture in runners falls down to about 7 per cent in soils I, II 
and III. This stage is reached in other soils (the average karl and the 
Dharwar medium soils) when the runners show 4 to 6 per cent 
moisture. 

(vii) The index of moisture is distinctly low at the time of loss of viability 

as compared with the same before ploughing in naZto-side b^ek soil, 
and in others this fall is by about one or two degrees only (vide cols. 
13, 14, 15 and 16). 

(viii) The total fall in the moisture content of runners whether situated in 
clods or in loose soil is as much as 21 to 23 per cent in good black soil 
and in naZZa-side black soil, and about 14 to 16 per cent in other 
types of soil. It seems that it is this severe drying of the runners that 
chiefly kills them (vide cols. 9, 10, 11 and 12). 

(ix) The ploughed-up runners, whether in clods or in loose soil, dry up and 
loose their viability in about 8 to 10 days after ploughing in the 
average karl soil, and 15 to 16 days in low-lying karl soil. In the 
Dharwar medium soils this period extends to about three weeks and 
so also in the naZZa-side alluvium-mixed black soil. In good black 
soil, the runners appear to lose their viability usually in about 15 


o 
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to 17 days except in a few owner-cultivated heavy clay fields where 
this period may extend up to 50 days after ploughing (vide cols. 
17 and 18). From the above it is clear that clear dry weather 
for about three weeks after ploughing is sufficient to destroy the 
viability of the ploughed-up runners in any type of soil. This 
further indicates that if ploughing for reclamation of AamZi-ridden 
lands is to be attempted it should be done only when no rain is ex- 
pected within three weeks after ploughing. Only in the average 
harl soil a dry period of 8 to 10 days would suffice. 


VII. L4BOBATOKY EXPERIMENTS REGARDING VIABILITY OF UARIALI RUNNERS 

As a check on the results obtained in our field observations, a few laboratory 
experiments were undertaken. A few runners were picked at random in a field 
of each type and exposed for one, two, three, four and five days to the 
sun and their moisture content as well as their viability was determined. The 
data obtained are given in Table V wherein the stage at which viability disap- 
peared is marked by an asterisk (*). 


Table V 



Original 

Moisture content of runners after drying 

' 

moisture 



them for 



Type of soil and serial 

content of 






number of field 

runners 







when 

One 

Two 

Three 

1 Four 

Five • 


picked 

day 

days 

days 

days 

days 

I. Good black cotton soil, 

20*0 

8-0 

6*0* 

4-0 

2*0 

1-0 

Field No. 1. 

II. JVaZZa-side black soil, 

40-9 

170 

1L6 

8*0» 

4*0 

j 20 

Field No. 6, 

III. Low-lying harl soil, 

22-0 

12-0 

6-0* 

3-0 

2-0 

1-0 

Field No. 7. 

IV. Average harl soil 



Not tested 



V. Dharwar medium soil, 

18*0 

9*0 


2*0 

2*0 

Not 

Field No. 9. 


1 




tested 


The above data indicate that there is a sharp fall in the moisture content of 
ruimers soon after exposure to the sun. Two days' exposure was enough to kill 
runners of all soils except those of naZZa-side black soil due to the high succulence 
of the latter runners. The data further justify the inference that once the moisture 
in runners reaches this point, viability is permanently lost and cannot be restored 
even if optimum moisture conditions recur due to artificial watering or rainfall. 
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VIII. Conclusions 

The present investigation permits of a few conclusions of practical value 
as follows : — 

A. Nature and extent of the hariali problem in the area investigated — 

(i) Hariali infests all types of soil equally severely. A field which 
shows four to five shoots of hariali per square foot over seventy- 
five per cent or more of its area is unfit for economic cropping. 

(it) In addition to its thick growth on the surface, the hariali has a net^ 
work of runners in the soil. These have two zones of spread. 
Most of them go horizontally within the top six to ten inches of 
the soil. A few go vertically to greater depths. In the common 
black cotton soil and in the average karl or alkaline soil the maxi- 
mum penetration of the latter is about twelve inches. In the 
alluvium-mixed fields situated in low-lying situations or by the 
bide of water-courses (nallas) they may penetrate as deep as fifteen 
to twenty-eight inches or more. 

B. Where tractor -ploughing may he undertaken, — ^The above observations 

indicate that the common black cotton soil and the average karl 
soil have the hariali rumiers within the top twelve inches of the soil 
and thus oltor good results if jdoughed to twelve inches depth as is 
possible with the machine and plough ixow in use. In the nalla- 
side and similar alluvium -mixed soils they extend far too deep, 
and when such fields are ploughed a largo number of viable rumiers 
may escape in groat or small lengths below the plough share. The 
latter thus remain unaffected by the ploughing and will re-sprout as 
soon as soil-moisture conditions are favourable. In such fields, 
therefore, tractor -ploughing will be ineffective in removing the hariali. 
Careful hand-digging is the only remedy that can be advised in such 
cases. 

C. How ploughing kills the hariali — 

(i) Ploughing opens up the soil into clods and loose soil and exposes it to 
the heat of the sun. The clods and loose soil are very loosely 
mixed up permitting hot air to circulate freely in the inter-spaces. 
The hariali runners are similarly exposed. Consequently the soil 
and the runners contained therein lose moisture rapidly. Finally 
a stage is reached when the hariali runners lose their viability 
completely. 

{%%) This loss of viability occurs when the runners show a fall in their 
moisture content from 20 to 30 per cent at the time of ploughing to 
7 to 4 per cent at the death point. 
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(in') Field observations, supported by laboratory tests make it dear that 
once the runners dry up to their death point no amount of rain or 
watering can revive them. 

(iv) The period of exposure after ploughing needed to force the runners 

to their death point differs in different soils but is practically the 
same for runners in clods or in loose soil in all cases. In the average 
high-lying karl soil this period is only eight days. In all other 
types of soil it is about 15 to 17 days, except in a few well- 
cultivated fields of heavy clay where this period may extend up 
to 50 days. 

(v) Thus, a hot dry weather for about three weeks affcer^ ploughing is 

necessary to destroy the capacity of the ploughed -up runners to 
re-sprout. This further indicates that if deep ploughing for 
reclamation of hjariali-ri^dm, lands is to be attempted it should be 
done only when no rain is expected within tliree weeks after 
ploughing. 

D. General . — ^It is a natural habit of this grass to send a few runners very 
deep into the soil. This fact may result in a few small pieces of 
viable runners escaping below the plough share even in the black 
cotton soil. These may re-sprout in the succeeding wet seasons 
(Plato XXVIII, fig. 1). Care should be taken in all soils to remove 
this slight re-growth by hand-digging. Any neglect in this direction 
wiU bring about a return of the haridU though gradually, in about 
eight to ten years. 
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u1 /ttniah troin ;i ])icc(‘ ol runner l(‘lt below tlu* furrow (/ r 
1m‘Iow 12 in.) in ji field ])l()u^di(‘d on 17tli F(d)ruaiv, llldO (Pilot of^niiiLed 
on 2Gth June liiaO) ^ ^ ^ 
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liG. 2. Calf-feodirig. Training at woik (Group II— calves from 10 weeks to 10 months oM) 



THE REARING OF PAIL-FED CALVES 

BY 

WYNNE SAYER, B.A., Dip. Agei. (Cantab.) 

Imperial AgricuUuristy Imperial Agricultural Research lustitide, New Delhi 

I.— Intboduotion 

During the last two years a number of people have visited the Institute at 
Pusa to see for themselves the Pusa system of feeding and handling cattle [Sayer, 
1934], and in many cases we have subsequently had their herdsmen and supervisors 
sent to pass through and work at the whole system for themselves and learn exactly 
what we do and the reasons for the whole process from calf-rearing right up to four 
times milking. It has become painfully evident from watching the ideas ancj me- 
thods of many of these men that the science of calf-rearing is one of the most 
neglected sides of milch-cattle breeding, and while Government spends money 
freely on staff, stock and buildings, it calmly watches money thrown away by 
ignorance or neglect of ordinary first principles in calf-rearing. The future of 
every pedigree herd rests on its calves, and if the calf mortality is 40 per cent in 
any herd, that herd is costing about twice as much as it should to breed quality 
stock, and a large number of valuable animals bred at a high cost are being lost 
to Government — the breed and the industry, and worst of all, cattle breeding is 
being actually taught and demonstrated on some of these farms where such 
mortalities are common yearly events. In this article, I do not propose to refer 
to epidemics or to any special calf diseases which require expert veterinary 
advice and assistance. All that is aimed at here is to give a clear concise 
account of how to rear an ordinary calf from birth and to keep it in good health 
and clear from ordinary diseases until it is able to join the young stock 
paddocks. At Pusa, we had no modem buildmgs, no special devices or appli- 
ances. Our gowala staff is probably the lowest paid in India. Tliey have 
no diplomas and no training except what they have received here, but we have 
a calf mortality of 1 • 6 per cent which is the best diploma of all. Our knowledge 
of cattle is the knowledge obtained from handling and breeding them, and such 
knowledge is the best in the world. It is no use having a trained staff and wild 
cattle any more than a wild staff and trained cattle. Make the staff train the 
cattle until the cattle can almost train the staff, 

II.— ThB) IdBTHOD OF OALF-RBARING AND FEEDING 

Now Buccsessful calf-rearing begins, though it may not be generally realised, 
long before the birth of the calf. If your cow or heifer is properly trained, 

( 493 ) 
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properly handled and properly rationed during pregnancy [Sayer, 1936], you will 
get a state of things at birth which will give you a healthy calf dropped by a cow 
who is quite calm, normal and in proper condition. She will have been mUked out 
just before, and her bag will be easy, and this will avoid a lot of trouble. 

Calve your cow down in a loose box at least 12 ft. x 12 ft., a box she is used 
to and has occupied some days previously. Let one man whom she is used to, 
observe her during calving. The calving box should not be open in front. Direct- 
ly the calf is out, put a sack over the cow’s head and remove the calf. Do this 
quickly, quietly and efficiently, and it should make no difterence if the cow calves 
at 2 A.M. or 2 p.m. It should be done equally promptly. Most of the cows I have 
examined that have failed to give down properly have calved about 2 a.m., and 
the calf has boon removed about 6 a.m. by some individual who has just waken 
up. Don’t blame the cow, if she refuses to give down in such cases. 

You now have a newly-born wet calf on your hands. Take it to a sheltered 
place and lay it down on a dry sack ; clean the mouth and nostrils first, and rub 
the body quite dry with an old soft sack. Trim the navel cord to half an inch 
and paint it with tincture of iodine, continuing this treatment for 4 or 5 days till 
the cord dries up. It is quite unnecessary to tie the navel cord with a string as 
is so frequently done. While the calf is being dried, put your fingers in its mouth 
(your hand should be clean and the nails pared close) and train it to suck. This 
is most important, as when the calf comes to suck milk from the pail later, it will 
do it naturally from your fingers. Never wash a new born calf ; imitate its mother : 
she licks it dry, and the old sack will do the job perfectly. When the t alf is able 
to move about freely, which will be about an hour after birth, give it half a pound 
of colostrum. Four hours later it can be brought over to the general course of 
feeding. 

Colostrum from the dam or any other cow calving in the chain is given, as 
this serves as the necessary laxative to remove the meconium. One ounce of 
linseed oil for 4 or 5 days at night will have the same efiect if colostrum is not 
available, and the calf is fed on whole milk from other cows. I might here re- 
mark that hardly any of our calves get colostrum from their dams. Most of them 
get it from cows due in the chain who have several days to go, as all cows and 
heifers at Pusa are milked out before calving. Calves bom out of the chain, i.e,, 
bom from a cow calving down by herself at a time when no other cow is near time 
never get colostrum, but are given linseed oil and whole milk. CJolostrum is not 
an essential, and such calves under linseed oil made just as healthy animals 
(Tables I and II). 



Table I 

Weight of calves reared on milk ration from birth 
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Weight of calves fed on colostrum from birth 
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All caJves are weighed at birth, aad their feeding is regulated according to 
their weight as per chart given below : 


Quantity 

Weight of calf at birth of 

milk fed 

lb. lb. 

Under 40 . * . * . 5 to 5J 

40—46 6 to 6J 

46—60 ^to^ 

60—66 7 to 7i 

Over 66 .... . 8 


N,B , — ^The general milk of the herd should be fed and not the strippings. 

All milk is fed at blood heat. There is no variation to this most important 
rule, which is the controlling factor in most cases of scouring, etc., in calves. 
Every week the quantity of milk is increased by half pound according to the con- 
dition and digestive capacity of each individual calf. They are fed in the begin- 
ning thrice daily : 7-30 A.M., 2-30 P.M., 8-30 P.M. for about a month. This period 
is prolonged to six weeks in the case of weak calves. After a month, only two 
feeds per day are necessary. That is to say, the same quantity of milk plus the 
weekly increase is given in two feeds instead of three. 

After six weeks some fodder, both dry and green, is given to them. Four 
maunds green fodder and ten to fifteen maunds dry is sufficient for 40 calves of 
all ages up to 10 months. 

Now it is necessary here to digress for a moment and deal with the actual 
method of calf- feeding. Various dirty labour-saving devices exist for feeding calves 
in bulk ; wherever I see them, I know the calf mortality is high, because no decent 
calf-rearer will use them. They take the form of a long fence with moveable bars 
in which all calves are pinioned to drink. This method does away with all possi- 
bility of individual calf-feeding and prevents the early detection of symptoms in 
a sick calf, until it is probably too late, and also effectually prevents tBkt personal 
examination of each calf which is so essential to proper calf-rearing. In short, 
such things in India are merely an excuse for additional idleness and are usually 
found in farms where supervision is bad, or calves do not matter. 

At Pusa, all calves are tied to rings in the Aoor of a paved yard (in wet weather 
to similar rings in the fiocu* of the calf boxes^. This arrangement is very satisfac- 
tory as there is no possibility of feeding a calf twice by mistake, and the space 
between the rings (7J feet) prevents them firom licking each other. All calves are 
fed separately. They are abte to be examined, brushed and looked over while 
tied to their rings, and this is the beginning of their handling, and the steadiness 
of the whole herd starts from this point. A calf and especially a heifer calf gets 
used to ail sorts of people handling it, and it has thus every chance to become 
absolutely steady with all cmners. 


H 
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We liave here both special and <»cdiii«y*fed calves. The fcmner ue on a ten 
months’ oonrse and the latter six months. Special feeding is given to odves under 
early maturity experimmits. A chart of both scales of feeding is ^ven below : 



Scak for calf feeding (special) 


Age in week 

Whole milk 

i 

1 

Skim-milk 

i 

Grain 

Salt 


lb. 

lb. 

lb. 

OSB. 

I ^ . . . . • 

8 




21 





*\ 

10 




4/ 
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Do not be afraid if a calf cannot assimilate all its milk ration. Give it the 
balance in its favour when it can/ We give milk due to the calf at 3 weeks some^ 
times. 6 months later, and the result is remarkable. 

Additional food , — A quarter ounce of mineral feeding flour and an ounce of 
linseed meal per head are given to the calves along with grain ration, as per chart 
given above. Small calves, not getting grain, are given linseed gruel. 

Calves here are kept in two groups : one up to ten weeks old and the other 
over ten weeks up to ten months — each lot being kept quite separate in different 
boxes and yards, f'eeding and grazing arrangements are also quite separate. 

For successful calf-rearing individual attention is essential, as the tempera- 
ment, body-weight, digestive capacity, etc., vary with each animal. The man 
in charge should exercise his discretion and regulate the food accordingly. This 
may seem a good deal of trouble to take, but if you are rearing valuable pedigree 
calves, it is well worth it. 

The dangerous time for all calves is from a fortnight up to three months, after 
that if they are fit and well grown, they will stand almost anything. 

III. — Dishornino 

All heifer calves are dishorned six days after birth. This is a very simple 
operation done by the head calf-i)oy with a stick of caustic potash. If properly 
done, the operation will not affect the calf at all. The hair is clipped round the 
base of the coming horns until the base of the button process of the horn can be 
felt. After moistening, this is then rubbed with caustic potash until redness 
is noticed. The part requires to be protected writh vaseline to prevent the caustic 
potash travelling down and reaching the eyes. On the fourth day, a scab forms 
which later falls off of its own accord and requires no treatment. Cows who have 
been ^shomed at birth suffer no inconvenience in any way and are much easier 
to handle in a dairy herd. They can do no damage to each other when close to- 
gether, and the percentage of udder injuries in a dishorned herd is noticeably 
smaller than when homed cows form the majority. 

IV. — Bony-wEiGHT 

Do not worry about a calf's birth weight. If it is a healthy calf, a bit under 
average birth weight, it will make a better animal than a big heavy birth calf with 
a bad digestion. It is all nonsense to talk about birth weights as representing 
the signs of deterioration in the breed. Weights vary from individual cows and 
bulls, and often you will find a heifer dropping a heavier calf than a cow. 

Weigh calves every week qnd watch the weights. Get out your herd jgtail- 
dard weight curves and Fatofi each calf’s movement against them, Calves 
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incx^se by about 7-9 lb. each week [Sayer, 1934], Thus a normal calf (speciaL 
fed) goes from 39 to 48 lbs. in the 2nd week, 126 to 136 lbs. in the 12th> 233 to 
242 lbs. in the 24th and 426 to 436 lbs. in the 46th. 

V. — Rules eblating to successful calf-bbaeing 

The following rules are those current in the calf-yard and are put in here for 
information. They show the lines on which all the staff are trained in this impor- 
tant subject : — 

(f) All feeding vessels, water buckets, etc., are to be cleaned and sterilized 
before use. 

(ii) Fresh milk warmed up to body temperature must be given. Cold milk 
is injmioiis. The mouth of each calf, after they have been fed is wiped thoroughly 
with a clean wet duster. Immediately after feeding, a little salt is rubbed into 
the mouth to prevent them from licking each other. 

{Hi) Milk is given in iron pan placed on tripod stand which is convenient 
both for the (halves and the man who feeds them. For three months, they are fed 
through the finger to prevent them from bolting the milk, after which they are 
taught to suck the milk from the pan by themselves, 

{iv) Rock salt in big lumps is kept in the yard, and the calves lick it at will. 
This also keeps them off from licking walls or eating earth. 

{v) During the cold months, weak calves and calves up to three months’ age 
are rugged during night. 

(vi) They are brushed well twice a day ; this does away with ticks, lice, and 
skin troubles and keeps their coat in good order. They are taken out in the field 
and made to run about for exercise. 

(vii) The calf-boxes and yard are cleaned and flushed daily and disinfected. 
They have cemented flooring. Two long feeding-troughs are provided both in the 
yard and calf- boxes. There is a watering trough also in the yard. 

(viii) A dry, light-sheltered place is most suitable for calves, who will never 
do well in dark, dirty, ill-ventilated places. 

(ix) Muzzle all calves upto 2| months when not being fed. Eating dirt and 
licking walls always bring digestive troubles. 

VI. — Diseases and theie remedies 

Hygienic condition of the surroundings and judicious dieting prevent most 
of the ailments which calves suffer from. 

Scouring , — It is due to exposure to chill, cold milk and letting the calf bolt 
its food, This is very common and occurs between second and eighth week after 
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birth. A dose of linseed oil is to be given first to get rid of the curds formed in the 
stomach. Milk ration is cut down to two-third of the usual quantity (the milk 
as stated earlier to be fed at body temperature) — skim-milk forming the major 
portion, and a pound of barley water is added. In more severe cases it may even 
be necessary to cut down the milk ration to one-third. As this disease has a fur- 
ther tendency to develop into dysentery, castor-oil emulsion should be given 
thrice daily. 

Dysentery, — Castor-oil emulsion thrice daily ; dietetic treatment — same as 
in the case of scouring. The patient is to be segregated, the dung removed and 
the place disinfected immediately. 

Mange — This is sometimes due to the brushes, muzzles and dusters being 
unclean. It is, therefore, advisable to clean them every day with hot water and 
dry them in the sun. The calf is to be segregated. 

Clip the hair, wash the parts with soap and warm water and apply tobacco 
decoction or a mange-dressing consisting of cod-liver oil and mustard oil or any 
other bland oil in the proportion of 1 : 8. 
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EFFECT OP FEEDING VEGETABLE OILS ON IH E FA T- 
CONTENT OP MILK AND ON THE QUALITY OF BUTTER 

BY 

M. C. DUTTA, I.D.D.; J. S. FRINCISCO, I.D.D.; S. KAMAL, L.V.P.; J. K. 
MACKIJANI, B. Ao. and R. SOUNDARARAJAN, B.A., B.So. (Ao.) 

Post-graduate Students^ Animal Nutrition Section^ Bangalore 

Numkbods experiments have been carried out by various investigators on 
the eflfect of feeding additional fat to cows on the quality and quantity of butter- 
fat produced, but the results obtained so far have been conflicting, Kellner 
[1908] had long ago observed that the addition of fat in the ration of cows produc- 
ed fluctuating changes in the fat-content of milk. Recent investigations made 
by Allen [1932, 1934] show that feeding of maize, cotton-seed, linseed, earthnut 
and coconut oils increases the fat-content of milk and that a similar effect is also 
obtained by the ingestion of milk and cream. Sheehy [1933], on the other hand, 
has found that vegetable oils have no influence on the fat-content. Sutton, 
Brown and Johnston [1932] have observed that corn oil has no effect on the yield 
of milk and butter although it changes the chemical composition of the butter-fat. 
Hilditch and Thompson [1936] have found that linseed and rape oil increase the 
proportion of oleic acid in the milk-fat to a marked extent whereas Golding [cited 
by Hilditch and Thompson, 1936] reported that the ingestion of rape or linseed 
oil had no effect on the fat-content of milk. M’Candish and Struthers [1935] 
have found that feeding of butter-fat in the form of butter or cream does not 
influence cither the yield or the composition of milk. The observations of Drum- 
mond and Golding [cited by Hilditch and Thompson, 1936] that cod-liver oil in 
the diet of lactating cows leads to a reduction of the fat-content of milk have 
been confirmed by several other workers. 

It will bo seen from the short review of the literature given above that no 
definite conclusion as to the beneficial effect of vegetable oil feeding on the yield 
of butter-fat can be drawn. It was, therefore, decided to carry out an experiment 
on the effect of vegetable oil feeding to dairy cows under ordinary farm conditions 
and in this paper the results so far obtained are given. 

Experimental 

Twelve cross-bred cows (Ayrshire-Scindhi) of approximately the same age, 
lactation period and milk yield (15 to 20 lbs.) were selected and then divided into 
three groups of four each. One group of cows served as control while the other 
two groups were fed with groundnut oil and sesame oil, respectively, in addition 
to the enrdinary dairy ration. The basal ration consisted of straw, guinea grass 
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and ^fwar silage as roughages and a ccmoentrate mixture composed of 4 parts of 
wheat bran, 2 pjMis brewery grains, 1 part of gram chnnni, 1 part of cotton seed, 

2 parts of groundnut-cake and salt. After the start of the experiment the above 
two groups of animals were fed at the rate of 1 lb. of oil per head per day for the 
first two weeks. The quantity of oil was then increased to two lbs. a day for an- 
other two weeks. This was followed by a period of rest lasting two weeks during 
which the feeding of oil was stopped. The oil feeding was re-started with ^ lb. of 
oil per head per day for one week and this quantity was again increased to one lb, 
a day for another week followed by a second period of rest lasting for one week. 
The oil was fed twice a day mixed up with the concentrate ration. During the 
whole period of experimentation, the fat-content in the milk of individual cows 
was determined by Gerber’s method daily in the morning and evening. The 
live-weight of the animals and the roughage consumption were also recorded daily. 
Butter was made once a week from comp«3ite samples of milk and its chemical 
and physical properties were studied. 

Discussion 

1. Effed of oil on the general condition of the animals 

During the entire period the animals relisluHi the concentrate mixture in which 
the vegetable oil was mixed and no adverse effect on the general health of the ani- 
mals was observed due to oil feeding. The faeces of the animals in the oil-fed 
groups were slightly soft as compared to those in the control group. There was 
no significant increase or decjrease in the weight of the animals in any group during 
the period under observation. 

2. Effe^ on dry matter consumption 

During the course of the experiment no increase or decrease in dry matter 
consumption was noticed until the beginning of the fourth week. During the 
latter period, that is, the second week of feeding oil at the rate of two lbs., a slight 
decrease in the consumption of dry matter was observed in the second and third 
groups. This decrease continued until the end of the first week of ‘ no oil feeding ’ 
(rest period) which was the fifth week of the experiment. From the second week 
of the ‘ no oil feeding however, the dry matter consumption again inc^ased to 
about the same average as it was at the beginning of the experiment. 

3. Effed on milk yield 

Although there was a diminution in the yield of milk owing to advance in 
lactation in all the groups, no significant effect of oil feeding on the milk yield of 
the experimental animals could be observed. 

4. Effed on milk ffat content 

No significant variation in the butter-fat content was observed. The data 
aie presented in Tables 1 and 11. 
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5. Effect on the quality of buMer prodvx^ 

(а) Physical . — ^The butter in the ease of the three groups was made separa- 
tely from cream without the addition of colouring matter. The process of butter- 
making adopted was the same in the three cases and the time taken in its pre- 
paration was also the same. A study of the physical properties of the three 
different butter samples from the stand point of taste and flavour showed that 
the butter from the control group was good and soft whereas the butter from the 
groundnut oil-fed group was slightly hard, greasy but of good taste and of a nutty 
flavour, whilst the sample from the sesame oil group was slightly greasy, sweet 
and hard. A refractometric study of these three butter -fat samples gave a slight- 
ly higher refractometer reading in the case of the oil-fed groups. 

(б) Chemical . — ^The iodine value of the weekly samples of butter of different 
groups was determined and it was observed that with the feeding of vegetable 
oils the amount of unsaturated fatty components was considerably increased which 
was evident by the increase in the iodine absorption values. No differential ana- 
lysis of the fatty acids in the butter-fat was, however, made. 

(c) Vitamin A content in butter . — Samples of butter from the three groups 
were periodically tested for vitamin A content by the tintometric method using 
the antimony trichloride colour reaction and Lovibond scales. The butter sam- 
ples from the oil -fed groups showed a slight decrease in carotene but no difference 
in vitamin A content was observed. 

Conclusion 

From the results of this experiment it is apparent that no appreciable increase 
occurs in the percentage of butter-fat in milk by additional oil feeding. It is, 
howev(T, obvious that the extra fat added to the ration must have been to a cer- 
tain extent metabolised because by its addition the quality of the butter was 
changed both physically and chemically. It should bo observed that the animals 
under this experiment were kept on the basal ration usually fed at the Imperial 
Dairy Institute which is well balanced both for maintenance and production and 
with this type of feed there is no advantage to l)e gained by feeding any additional 
vegetable fat. 


SUMMAKY 

A supplement of groundnut and sesame oils to the ordinary dairy ration of 
cows had no effect on the percentage of fat in milk, although the butter showed 
marked difference in its chemical and physical properties. 
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PLATE XXX 



IG. 1. The root-system of a healthy rice plant. Xote the mass i? o rru 

of secondary fine roots arising from the water roots rio. The root-system of a pan-sukh affected plant. Note the absence of 

the secondary fine roots and the presence of unbranched dead or 
dying water roots and the presence of new white water roots 
developing from the upper nodes 


PAN-SUKH ^ DISEASE OF RICE IN THE 
CENTRAL PROVINCES 

BY 

JEHANGIR FARDUNJI DASTUR, M. Sc. 
Mycologist to Oovemment, Central Provinces^ Nagpur 


A FEW yeArs back in Chhatisgarh Division of the Central Provinces Bome 
varieties of rice showed a diseased condition, locally knOwn as ‘ pan-sukh \ 
The most conspicuous symptom of the disease was the drying of the outer leaves, 
hence its local descriptive name. Th^ diseased condition was found only in cer- 
tain fields, and the varieties of rice chiefly afiected were Gurmatia and Bhata 
Gurmatia ; Luchai also was susceptible but not as much as the other two. 

Last year (1986) there was an outbreak of a similar disease in some villages 
in Nagpur Division. Here also the variety of rice affected was Gurmatia. 

Plants may show signs of disease even before they are two months old. The 
first symptom of the disease is the drying of the outer leaves. In a diseased field 
only a few green leaves can be seen amongst a mass of brown dry leaves. If this 
diseased onndition is present early in the season when the plants are very young 
there is very little tillering, the plants bear very few leaves, are very much atten- 
uated, and hardly come to head. In the few cases where heads are developed 
they are always light ; they may not wholly emerge from the enveloping sheath, 
the lower part remaining enclosed within it. The flowers are sterile but "the 
glumes are normal in shape and colour ; they are not distorted. If, however, the 
diseased condition occurs later in the season when the plants are full grown the 
tillering is more or less normal but the outer leaves are prematurely dry and the 
heads are light, and in some cases they emerge only partially through the sheath. 

Affected plants do not show the presence of any pathogenic organism. The 
leaves are uniformly dry and have no lesions on them. The stems of the parent 
plants and of their tillers are clean and healthy looking, though they may be thin- 
ner than those of normal healthy plants. 

The root-system of a plant suffering from ‘ pan-sukh ’ disease is different 
from that of the normal healthy plant. The healtliy plant has two kinds of roots, 
long thick coarse roots or water* roots, and a large mass of secondary fine roots 
which are so much entwined round each other and round soil particles that they 
form a thick mat enclosing a lot of soil from which the roots cannot be readily 
released (Plate XXX, fig. 1). These fine roots are developed from the branches of 
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the coarse roots or water roots, which also bear a large number of root-hairs. The 
root-system of a diseased plant chiefly consists of long coarse roots or water roots 
which are very sparsely branched, if branched at all ; the lower portion of these 
roots is dead or dying, and root-hairs are absent. The^e is no mat of entangled 
secondary roots and water roots; the water roots can be readily freed from the 
adhering soil (Plate XXX, fig. 2). Prom the upper nodes which are submerged in 
water are developed new adventitious roots and it is these roots that keep alive the 
plant even when most of its outer leaves are dead or dying, and the early formed 
root-system is decaying. These new adventitious roots from the upper nodes are 
developed too late in the life of the plant to do more than just to keep the plant 
alive ; the new root-system is not sufficiently well developed to enable the plant 
to put forth a vigorous growth ; that is why the plant is not usually able to come 
to head and when it is able to produce a head it is poor and empty. 

Field experiments and pot experiments have shown that these symptoms 
of ‘ pan-sukh ’ disease can be reproduced.. Tn the field experiments at Chand- 
khuri (Raipur District) the disease was reproduced on Bhata Gurmatia, Gurmatia 
and Luchai when in the field water was never drained off but was always allowed 
to stand. In the field which was occasionally drained or in which water was not 
allowed to stand this diseased condition did not occur. Bhondu and some other 
varieties of rice did not show this diseased condition even when water was kept 
standing continuously from the time of planting the seedlings till harvest time. 

Field experiments at Chandkhuri have further shown that if affected fields 
are drained as soon as the plants begin to show this diseased condition and allowed 
to dry before water is again turned on in them, the plants revive and put forth 
a vigorous and normal growth ; at the end of the season these fields cannot be 
differentiated from other fields where the plants have not been similarly affected 
Natunilly water cannot be drained off from fields if the diseased condition occun 
late in the season when the plants are full grown and about to head ; at this stage 
the addif ion of ammonium sulphate at the rate of 30 to 50 lb. per acre stops fiirthei 
progress of the disease and enables the plants to head normally. In Chhatisgarl 
Division ammonium sulphate is now largely used for checking this disease ; it is 
applied even vhen the diseased condition occurs when the plants are young. 

Shaw [1922] from an examination of dry herbarium specimens of diseased 
rice from the districts of Raipur and Bilaspur in the Central Provinces ** came to 
the conclusion that the diseased condition resembled the straight-head disease of 
rice reported l^y Tisdale and Jenkin [1921] to he one of the most destructive 
diseases of irrigated rice in the southern part of the United States Shaw does 
not give the description of the diseased condition ‘‘ which has been observed in 
India in specimens submitted for mycologieal examination The ^ pan-sukh ’ 
disease of rice observed in Raipur and Bilaspur and other parts of the Central 
Provinoes shows a resemblance to the straight-head disease mentioned above only 
if the root-system is compared, but the above-ground parts do not show the least 
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resemblance. In both cases there is the presence of dead and unbranched coarse 
roots or water roots, absence of root hairs and very little development of second- 
ary fine roots. In the case of straight-head disease the afiectod plants are 
very hard to detect before they start heading ” ; the leaves do not dry prema- 
turely but they are darker green in colour than those of healthy plants ; leaf sheaths 
adhere closely to the stem. In * pan-sukh ’ affected plants leaf sheaths and leaves 
do not show those symptoms. In the straight-head affected plants the heads 
emerge slowly and do not extend as far above the top sheath as in the normal 
plants and the glumes are distorted or aborted. If the ‘ pan-sukh ^ affected plant 
does come to hoiid it does not open fi-eely but its lower part remains enclosed with- 
in the leaf sheath and the head is wholly empty, but the glumes are normal in 
shape. 

Summary 

A diseavsed (jondition of rice known as ‘ pan-sukh ’ disease in Chhatisgarh 
Division and Nagpur Division of the Central Froviin^os is described. ‘ Pan- 
sukh ’ is a f)h ysiological disease. The leaves dry prematurely and the root -sys- 
tem is abnormal. ‘ Paii-sukh ’ disease is not the same as the straight-head 
disease which is a most destructive disease in the southern parts of the United 
States. 
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DIAGNOSIS OF OLEIFEROUS BRA8S1CAE SEEDS 


BY 

ALI MOHAMMAD, M.Sc. (Ag.), L.Ag. 
Botanist for Oilseeds^ Lyallpur 
AND 

ABDUR RASHID KHAN, B.So, (Ag.) 
Agricultural Assistant, Oilseeds Section, Lyailpur 


Toria {Brassica luipus L. var. dichotoma Praiix), brown sarson (Braasica 
campestris L, var. sarson Praia) and raya {Brassica juncea H. F. and T.) are the 
only important Oleiferous Brassicce grown in the Punjab, Many farmers often 
purchase seed from bazaar and complaints have been sometimes received that 
the crop raised from such seed is a mixture of two or more of these crops. In 
some cases the entire crop turns out to be raya or toria instead of sarson and vice 
versa. This is due to the fact that the seeds of certain forms of toria, sarson and 
raya cannot be easily distinguished from each other. It was, therefore, conaiderod 
desirable to find a way of doing so. Differences in the colour, size and taste of 
seeds have in the past been ordinarily regarded as the characters for determining 
the identity of samples but observations made on a large number of Brassica seed 
samples liavo definitely shown that no marked difference with regard to these 
characters is exhibited in seeds of different forms of the above-mentioned three 
crops. Recently we have found some more reliable tests. The identification 
is based on two characters, viz., 

(а) markings on the surface of the seeds, and 

(б) the mucilaginous contents of their epidermal colls, which vary suffi- 

ciently in these seeds to ensure their easy identification. 

The methods used are briefly os follows : — 

(a) The representative samples of seeds are mounted in water and exa- 

mined under a lens. The raya seeds show marked reticulation 
whereas toria and sarson seeds show very faint reticulation (Plate 
XXXI, fig. 1). 

(b) Representative samples of seeds are mounted in water for about one 

hour and then examined under the microscope. Sarson seeds show a 
very prominent mucilaginous layer on their outer surface, while raya 
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and toria seeds show practically no mucilage (Plate XXXI, fig. 2). 
The actual measurements of mucilaginous layer on the surface of 
brown sarson seeds were recorded and on the average of two thousand 
determinations, the thickness of the mucilaginous layer in mrson 
seeds was found to vary between 0*1 mm. to 0*5 mm. The muci- 
laginous substance on the sm’face of these seeds becomes very easily 
distinguishable by mounting in certain colouring materials. The 
best results have so far been obtained by using safranin. 



NOTES 


SCIENTIFIC CO-OPERATION ON A COMMONWEALTH SCALE 

The British Commonwealth Scientific Conference met in London in September 
1936. It has already been mentioned in the ‘ Editorial ' of the May issue of this 
Journal. The Conference, however, was of such importance both scientifically and 
administratively that we have no hesitation in once more drawing attention to it, 
and to the desirability of all those interestejd in such work obtaining a copy of the 
Report of the Conference. This Report is published by H. M. Stationery Office, 
Adastral House, Kingsway, London, at the very modest price of one shilhng and 
three pence. In order that readers may get some idea of the work done we are 
reprinting below from that Report the Summary of Conclusions and Recommen- 
dations, and we also give the full text of the speech by the Right Hon 'ble Sir 
Walter Elliot, then Minister of Agriculture and Fisheries, and the list of members. 

The Right Hon’ble Sir Walter Elliotts speech, the editorial above mentioned, 
and the summary of conclusions and recommendations will between them give a 
fair picture of the doings and plannings of the Conference. As usual on such occa- 
sions, tours were arranged for the inspection of Bureaux and Institutes. Such 
tours are always very fruitful, not only in the amount of knowledge gleaned by 
delegates and imparted to the workers in Bureaux an,d Institutes, but also in the 
development of that better knowledge of each other that results when people 
travel together and have the opportunity of discussing at length and informally 
the many things that interest them. 

Summary of conclusions and recommendations 

(i) The organization and direction of the bureaux and institutes administered by 
the Executive (council of the Imperial Agricultural Bureaux accord with the principles 
laid down in the Report of the Imperial Oomniittee on Economic Consultation and Co- 
operation and approved by govermnentK. The work and usefulness of these orgEini- 
zations are satisfactory and they afford an example of effective co-operation on a true 
intra -Imperial basis. 

(it) Contact between individual bureaux and institutes on the one hand and Com- 
monwealth research workers on the other would be improved by the appointment by 
each contributing Government of one or more liaison officers (in addition to the present 
scientific correspondents) to cover the field embraced by all the bureaux and institutes. 

It would be the duty of such liaison officers to foster greater co-operation between the 
bureaux and institutes and the research workers in their own countries. 

(in) The Executive Council is asked to examine carefully the question of the 
distribution of Bureau publications, particularly the possibility of increasmg revenue 
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from this source by raising prices, reducing the free list, and charging higher prices to 
subscribers from non contributing countries. Proposals are made regarding the 
number of copies which each contributing area should receive in return for its contribu- 
tion to the cost of the Bureaux. 

(iv) It is recommended that further stops should be taken, both by the Executive 
Coimcil and the biu*eaux, to make known the services which the bureaux are able to 
render. Attention is drawm to the desirability that research workers generally should 
possess, as part of their normal equipment, the bureau journals covering their respective 
field. 

(v) Charges should be made by the bureaux for translations made by them of 
papers not of gene ral interest. 

(vi) The practice of holding regular meetings of directors and of deputy directors 
is commended. 

{vii) Every encouragement should be given by governments to methods by which 
adequate personal liaison may be established between the bureaux and Common- 
wealth research workers. 

(viii) The List of Agricultural Research Workers in the British Empire, published 
annually by the Exec'utivo Coimcil, should be revised, so that the List is strictly limited 
to those who are engaged in research, or actively concerned with its organisation ; 
further, a brief indication of the special line of study of each research worker should be 
given. 

(ix) The Conference re-affirms the principle that a bureau may be established in 
any part of the Commonwealth, or transferred from one part to another, and suggests 
that the applu^ation of this principle should be considered by the Executive Council 
from time to time, and should be raised at the next Conference. 

(.r) Bureau of Soil Science. — (a) Tn view of the increasing importance of soil science 
to forestry closer contact between the bureau and forestry officers merits consideration. 

(6) In collaboration with other bureaux, including those dealing with Animal 
Health, Fruit Production and Plant Genetics (Herbage Plants) the Biueau of Soil 
Science could with advantage issue, at intervals, a special supplement containing ex- 
tended titles of papers of interest to agricultural meteorologists, particuleurly papers 
dealing with the relationship between biological activities and weather influences. 

(xi) Bureau of Animal Nutrition , — Appropriate steps should be taken to extend the 
circulation of “Nutrition Abstracts” among scientists interested in both human and 
animal nutrition. 

(xii) Bureaux of Plant Genetics (for Crops other than Herbage) and Plant Genetics 
{Herbage Plants), — (a) Some re-arrangement of the duties of these two bureaux is re- 
commended, the former (Cambridge) to be responsible for abstracting genetical research 
papers on all crops, and the latter (Aberystwyth) to deal with genetics only in special 
cirotimstances, devoting more generally attention to pastures and to forage crops as 
referred to hereunder. The title of the former bureau should be altered to 
“ The Imperial Bureau of Plant Breeding and Genetics and of the latter to “ The 
Imperial Bureau of Pastures and Forage Crops ”. 
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(b) Subject to the foregoing the Aberystwyth bureau should deal with pastures and 
forage crops together with important papers on plant physiology as applied to these 
crops. The two bureaux should continue to pay attention jointly to the important 
subject of vernalization. 

{xiii) Bureau of Fruit Production, — An extension of the abstracting work to cover 
more fully vegetables and glasshouse crops is desirable, and should be adopted so far as 
financial arrangements permit. The title should be altered to “ The Imperial Bureau 
of Horticulture and Plantation Crops 

(xtv) Bureau of Animal Genetics, — ^Tho Executive Councii should endeavour to 
arrange for the appointment of a deputy director at the earliest practicable date. The 
title of the Bureau should be altered to “ The Imperial Bureau of Animal Breeding and 
Genetics 

(xv) Bwreau of Agricultural Parasitology. — This bureau deals with Helminthology 
and for the present it is not considered desirable to include protozoology within its 
scope. The title should be altered to “ The Imperial Bureau of Agricultural Pareieitology 
(Helminthology) ”. 

{xvi) Finance of the eight existing bureaux. — ^The Conference recommends that over 
the five year period commencing 1st April 1937 the contributing Governments should 
continue to provide for the eight existing bureaux a sum of £21,800 annually, divided 
between them in the proportions agreed for the annual sum of i'20,000 under the original 
scheme, framed in pursuance of the recommendations of the 1927 Conference. In order 
to meet existing commitments and the increasing demand on the buroaux’s services a 
further sum of £0,000 spread over the quinquennium, and shared in the same projior- 
tions, should also be contributed. Should it prove impracticable to assemble 
before the autumn of 1941 a further Conference to oxamino and review the work of the 
Council and of the bureaux, then the steps suggested in paragraph of this sum- 

mary should be taken by the Executive Council. 

(xvii) Imperial Institute of Entomology.— The Executive Council should examine 
further the practicability of the division of tho Institute’s services into (i) bureau 
and (ii) other acti\nties and of introducing a system of payment for identilication services 
rendered by the Institute. 

{xviii) The Executive Council should examine the possibility of increasing revenue 
by raising the prices of the Institute’s publications, with suitable discounts to 
subscribers from contributing coimtries, and of reducing the free list. A revised basis 
for the distribution of free issues is suggested. 

(xix) The advantage of ext/ondmg tlie Institute’s work in directions recommended 
by the Entomological Conference 1935 is emphasi74cd, and possibilities of securing this 
end are referred to in detail below, ewiditional contributions of £750 a year being 
contemplated for this purpose. 

(xx) Famham House Laboratory.-— Laboratory should be continued on an 
intra-Imperial basis, a sufficient sum being contributed by governments to provide for 
the maintenance of headquarters and equipment and the retention of a nucleus staff, 
proposals are made for the distribution of this sum between governments. 
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{xxi) It is recommended that charges be made for all work carried out by the 
Laboratory in response to requests. In the case of special projects, the basis of charge 
should be : — 

(а) all travelling and subsistence expenses ; 

(б) the fqll salaries of officers' for the time they are employed on such projects ; 

(c) incidental out-of-pocket expenses ; and 

(d) five per cent on the sum of (6) and (c) towards overheewi expenses. 

For other services charges should be determined by the Executive Council. Contri- 
butions by governments for headquarters and nucleus staff should be reduced in future 
years provided the executive Council are satisfied that the surplus that may have ac- 
crued, by reason of receipts from the charges made, justifies such reduction. 

(xxii) Imperial Mycological InstitiUe. — ^In regard to the Institute’s publications, 
proposals are made on similar lines to those suggested for the Imperial Institute of 
Entomology. 

(xxiii) The Institute’s financial position and urgent additional needs during the 
next five years would bo safeguarded if certain increases in annual contributions by 
governments materialise, amormting to £600 a year. 

(xxiv) New Bureau of Dairy Science, — ^The Conference recommends the formation, 
ns a part of the general bureau service under the Executive Council, of an Imperial 
Ihiroan of Dairy ScMonce at a cost of 1,800 a year for five years beginning Ist April 
1937, that sum to bo divided among governments in the proportions accepted for the 
division of tlie C 20,000 per annum originally provided for the existing bureaux. 
Subject- to the consent of the Governing Body of the National Institute for Research in 
Dairying, Sh infield, near Reading, it is recommended that the new Bureau be placed at 
that Institute. 

(xxv) From the year in wliich an Imperial Bureau for Dairy Science is established 
the deficiency grant now made by the Executive Council to the Journal of Dairy Re- 
search should cease ; until then the grant might be continued, but if for any reason ^he 
establishment of the Bureau of Dairy Science is deferred, the amount of the grant 
should be progressivelj^ reduced with a view to early extinction. 

(xxvi) New Bureau of Forestry. — The Conference submits for the favourable consi- 
deration of governments a proposal for the establishment of an Imperial Forestry 
Bureau on lines similar to the agricultural bureaux, and with its organization and con* 
trol entrusted to the Executive Coimcil. It is considered that a sum of £3,000 a year 
for the first five years will be sufficient for this bureau, in the form of contributions 
from governments in the same proportions as othe entributions to the existing bureaux. 
An indication is given of the field of work which it could conveniently cover and the 
question of the particular Institute within the Commonwealth at which the bureau, 
if approved, should be located should be examined by the Executive Coimcil. 

[xxvii) Research on the Transport and Storage of Foodstuffs. —The Conference em- 
phasises the necessity for research on both the fundamental and applied aspects of 
transport and storage problems being undertaken or continued in the Dominions and 
Colonies as well as in the United Kingdom. The real need for an information service 
by which research \YQrkers may be kepi advised of the large and growing scientific 
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literature rt*latp(i to these problemfl is recognized, and the Conference records the f^t 
that thi'^ matter is under consideration by the Department of Scientific and Industrial 
Research in the United Kingdom, wliich already issues an “ Index to the Literature on 
Food Investigation ”, which partly meets the need. 

(xxviii) The Conference considers that the contributions of certain overseas 
countries towards the expenditure of the Food Investigation Board of the United King- 
dom should continue to be a matter for arrangement between the individual govern- 
ments concerned and dealt with as heretofore, and that it is undesirable to formulate 
general principles concerning them. 

(xxix) Control of insect infestation of stored products. — The Conference appreciates 
the valuable work carried out at the Stored Products Research Laboratory of the 
Imperial College of Science and Technology at Slough, and expresses the hope that 
although the work is no longer supported by financial contributions through the 
Executive Councih the Director will keep the Executive Council informed of the acti- 
vities of the Laboratory through publications, and if feasible by communicating from 
time to time his programme of work. 

(xxjr) Wool research. -Tho Conference considered the future of the contributions, 
totalling £2,000 per annum, now being made through the Executive (/ouncil to the 
Wool Industries Research Association, and also a memorandum (so far as it related to 
research) presented by New Zealand outlining extensive proposals for further work in 
aid of wool inUnests. It recommends : — 

(а) that governments (‘oncerned should encourage the holding of a special 

conference to consider the possibilities of organizing a co-operative scheme 
which would cover research on utilization of wool and the extension of its 
use ; 

(б) that governments be invited to consider favourably the possibility of continu- 

ing as an interim measure, pending further examination, the payments 
which they are at present making through the Executive Council for work 
done by the Wool Industries Research Association. 

[xxxi) Periodical examination of Council activities by conferences. — ^The Imperial 
Committee on Economic Consultation and (-o-operat on recommended that the activi- 
ties of intra-Jmperial agencies should ))0 reviewed periodically by conferences suitable 
for the purpose, which should also consider what financial provision would be adequate 
for a period of succeeding years. The Conference recommends that the Governments of 
the British (Jommonwealtli b(‘ requested to arrange for the assembly of a conference 
similar to the present one between July and September 1941, and that that con- 
ference should be charged — 

(o) to review and examine all activities associated with the Executive Council ; 

(b) to consider and make recommendations concerning the financial provision 

required for the ensuing five year period for whatever activities may be 
entrusted to the Council ; 

(c) to consider such resolutions passed at specialist conferences held in the mean- 

time as may have been referred to the Council ; and 

(d) to consider such subjects as may have been previously agreed upon by 

governments. 
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Further, ttie Conference recommends that should it prove impracticable to as- 
semble within the period suggested a conference for the consideration of the financial 
questions referred to in (6) above, the Executive Council should bring the matter to the 
notice of governments in due time,, in the expectation that the contributions to the 
various activities of the Council will be continued at the existing rates, pending consi- 
deration by such conference. 

(ocxxii) Feasibility and advisability of (a) Periodical Specialist Conferences , (b) of a 
General Ccnnmonwealth Conference on Agriculture, and (c) of a General Scientific Confer- 
ence. — The Conference considers that, for various administrative reasons, it is not prac- 
ticable at present to convene either a general Commonwealth Scientific Conference or 
one covering the whole field of the science of agriculture. 

It recognizes the value of specialist conferences — that is conferences each dealing 
with a special science or with a special subject which may concern one or more scientific 
departments— but considers that the agenda for such conferences should be restricted 
to scientific subjects and to technical administrative matters related thereto, 

in arranging specialist conferences, the dates of meetings of cognate international 
conferences could with advantage be kept in view, and also the possibility of co- 
ordinating the dates of separate specialist conferences where closely alhed sciences are 
concerned. 

(xxxiii) Proposal for an organization to ensure fuller co-operation in scientific re- 
search. — In the discussion on this proposal a distinction was drawn between the further- 
ance of volimtary collaboration m scientific research and the particular method 
suggested in this proposal as one possible means of securing it. The organization 
proposed presented constitutional and practical difficulties. The Conference, more- 
over, noted that it is within the competence of the Executive Council within the limits 
of its constitution, to submit to governments from time to time proposals for co-operative 
action m regard to scientific research. In these circumstauices the Conference decided 
to take note of this paper. ^ 

(xxxiv) Co-operation in obtaining and maintaining plant material for crop improve- 
ment.— It would be an advantage if, when a country is planning an exploratory expedi- 
tion to obtain new plants or species, it would send full particulars to the Executive 
Council, so that other countries within the British Commonwealth could be informed and 
given an opportunity of sharing therein, if they wished. The Conference considers 
that the work of plant improvement would be assisted, and the exchange of material 
facilitated, were Plant Breeding Stations to maintain detailed descriptive lists of the 
material they have, and to send such lists to the appropriate bureau for the information 
of other countries. The Conference accordingly remits these two questions to the 
Executive Council for further consideration. 

(xxxv) Interchange of research workers, of information and of programmes , — ^The 
exchange of officers, one for one, between institutions in different countries of the 
Commonwealth is rarely practicable. The Conference attaches, however, great im- 
portance to visits of research workers to institutes in other countries, and to fuller 
exchange of programmes of work. As a particular instance it welcomes the offer by the 
Department of Scientific and Industrial Research (United Kingdom) to receive at its 
Building Research Station and at the Road Research Laboratory officers from oyeisefts 



^^20 AGEICULTTJRE AND LlVE-STOCK Ig INDIA tvu. IV 

governments to enable them to obtain experience of the technique and methods deve- 
loped at these Stations for the study of building and road problems. 

(xxscvi) Irweatigaiion into control of damage by termites, — In view of the economic 
importance of this problem, and of the work that is being done upon it in many parts 
of the British Commonwealth, the Conference commends to governments the desirabi- 
lity of arranging for fuller inteiohango of information on all aspects of this problem, 
emd recommends that the Executive Council should be requested to arrange for the 
dissemination of that information classified according to the several aspects of the 
problem. 

{xxxvii) Uniformity of health certificates accom'panying exports of living plants,— 
The Conference notes the valuable progress which has been made in securing agreement 
within the Commonwealth to the model form of health certificate to accompany exports 
of living plants, and recommends that those govermnents which have not yet intimated 
their views, or which have so far been unable to accept the model form completely, 
might bo invited to consider or reconsider the possibility of doing so. 

(xxxviii) Research work towards the standardization of methods for testing the efficacy 
of fungicides and insecticides. — ^The Conference draws attention to the need in the various 
parts of the Commonwealth for fundamental research into methods for tlie biological 
standardization of fungicides and insecticides, and considers that it would be of material 
assistance to those already engaged on that work if the Executive Council could collect 
programmes of work, preliminary results and reports, and circulate them for the infor- 
mation of research organizations. 


Speech by the Right Hon’ble Walteb Eluot, M.P., M.C., F.R.S., at the British 
Commonwealth Scientific Conference, 1936 

Gentlemen, my pleasant task is to welcome you on behalf of His Majesty’s Gov- 
ernment m the United Kingdom and to declare the Conference open. As you know, 
the Conference owes its origin to the successful Imperied Agricultural Research Con- 
ference of 1927, which was presided over by Lord Bledisloe. I am sure the whole Con- 
ference will recollect with pleasure that since that time Lord Bledisloe has added to his 
laurels and, as Governor-General of New Zealand, he took, as he stiU does, a great in- 
terest in the scientific side of agriculture. From that meeting the chief practical result 
was the foundation of the eight Imperial Bureaux to serve as centres of information in 
the eight branches of agricultural research. As we all well know, an entirely new form 
of organization was evolved for the control and ewlministration of these Bureaux, under 
which complete responsibility was given to a Council representative of the various 
Empire Govermnents and constituted on a basis of complete equality. Fimds are 
provided by all the governments on a proportional basis and the staff engaged by 
the Council for the work of the bureaux are, not only in theory but in fact, the servants 
of all the governments and not of imy one particular Government of the British Com- 
monwealth of Nations. I think it is remarkable that a machine so devised has worked 
without any formal charter, without any legal difficulties and without any friction. 
I well remember the discussions which took place at the Conference in regard to the 
possibility of establishing such a body. I think it owes its fortunate course since that 
time to the fact that our thoiai£^ts were concentrated upon what we desired to do and 
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not upon the formulae under which the work would be done. I think it is a notable 
achievement of collaboration between the various governments in the Commonwealth 
and I think the Council has fully cwried out the intentions of the Imperial 
Agricultural Research Conference of 1927. 

The scientific activities of the Empire, amongst others, wore reviewed at the Ottawa 
Conference and, after that, by the Skelton Committee, and it is under a recommendation 
from the Skelton Committee that we are meeting this morning. The Committee re- 
commended that the question of what research activities could in future bo carried out 
co-operatively should bo considered by a Conference to bo summoned as early as possible 
consisting partly of the administrative and scientific heads of all National Research 
Organizations and Departments and partly of such other persons as the several 
governments should select, and it is in pursuance of the above recommendation, 
accepted by all the governments, that the United Kingdom Government, with 
the concurrence of the other Commonwealth Governments, has convened the 
present Conference. 

Your agenda is hero. It is of course strictly limited in scope. The business is 
twofold. It is first to consider the future work, the finance, and the possible expansion 
of iJsefiiliK ss of tlif' (?ight Agj’icultural Bureaux and the Imperial Institutes of Entomo- 
logy and Mycology ; 1 see als^) that proposals have been presented for the establishment 
of new bureaux in dairying and forestry, respectively. Secondly, the Conference has 
to consider certain research activities which now receive financial assistance from some 
governments through the Executive Council, namely, the transport and storage of food* 
stuffs, wool, the control of the insect infestation of stored products. Apart from these 
main functions 1 understand that the opportunity is being taken to permit the Con- 
ference to discuss general questions of how scientific collaboration throughout the 
Empire can bo furthered by, for example, improving the existing arrangements for 
periodical Conferences and, either in general fields or in special fields, by improving the 
arrangements for the exchange of information and of programmes and the interchange 
of workers. I need hardly say, at a gathering which has had such a large first hand 
acquaintance with scientific work, how much importance one must attach to the actual 
interchange of workers and to the familiarizing of the workers in one continent with the 
conditions under which their colleagues are working in other continents. Lastly 
I see that your agenda provides for discussion in a broad way, subject of course to the 
general agreement of the participating delegations, of a few special subjects which I 
need not specify. 

Well, gentlemen, it is my function to welcome you on behalf of tho United Kingdom 
Government. We attach great importance to our research activities. They are 
spread over many fields. We in the United Kingdom recognize that many of the 
problems facing a modem government cannot posisibly be solved without calling in the 
aid of the scientist and I think we can say, all of us, that in tliis co-operative 
endeavour none of us is l3dng back and letting the other feUow do the work. I think 
we can truthfully say in the United Kingdom that we are taking our full share in this 
joint enterprise. We have worked on many of the problems which you will have to 
consider. The low temperature work of the Food Investigation Board both at Cam- 
bridge and at the Ditton Laboratory has been of great benefit both to home and overseas 
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producers. The gas storage of fruit I think was first undertetken in the interests of home 
growers, and it is a striking example that the first commercial application of that 
knowledge wew made in the transport of overseas products, apples from Australia, so 
that a system of food protection which was designed to permit the transport of goods 
through a space of time was first applied in the transport of goods through physical space. 

Gentlemen, you have much groimd to cover in the field of scientific investigation 
and it is not my business this morning to encroach upon your preserves. I feel there is 
no doubt at all that the fullest collaboration between scientists is necessary to-day. 
The successful work of the Imperial Agricultural Bureaux is I think almost unique in 
its basis of co-operation and I hope very much that such an effort may expand and be- 
come more fruitful as the years go on. This is an cissociation of people who say ‘ Yes ’ 
to the forces of abundance and it is your task to give to us, to the administrators, the 
politicians, the heads of governments, the head of steam to work on. It is our task to 
regulate that head of steam and to use it well. It may be that we are not always so 
successful in using that heetd of steam as you are in producing it, and it is certainly 
true that the i ogulation of that head of steam involvas blowing a little of it off now and 
cgain, and during that process we are apt to be subject to somewhat acute criticism. 
Apart from that, you are engaged here in the development of a community of thought 
and culture, and that is fundamentally the link by which the British Commonwealth 
of Nations is kept together. That is the tnie commonwealth, the head of knowledge 
which is not consumed by use, but the more it is drawn upon the greater it grows. 

Hero we are met together to carry through another stage in the process which was 
begun by a Government tmder the auspices of Lord Balfour, one of the most strildng 
exam})les of the man interested in science, understanding science, utilising science, and 
yet also through half a century engaged in problems of administration. We are glad 
to BOO you heie. We are glad to realize that you are going to see something of our 
country and our activities and we hope you will have a happy and useful time in your 
visit to the United Kingdom. 
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SCIENTIFIC RESEARCH IN INDUSTRY 

The following aro extracts from a summary of the Report of the Department 
of Scientific and Industrial Research for the year 1935-36* (Cmd. 6350). 

Change in outlook of Beitish industey towaeds besbaeoh 

The Advisory Coimeil of the Department of Scientific and Industrial Research, 
of which Lord Rutherford is the Chairman, dnects attention in the Department’s 
Annual Report just issued (H. M. Stationery Office, 3/-nett) to important deve- 
lopments in the outlook of industry in this country. The last five years have 
witnessed, the report states, 

“ the fruition of the policy adopted by several large industrial undertakings 
of setting well-balanced teams of research workers, including 
chemists, physicists, engineers and where necessary biologists, to solve 

♦Copies obtainable from H. M. Stationery Office, Kingsway, London, W. 0. 2 or 
through any book aellexv Prioe 8/ -nett. 
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a particular problem or to develop a new product. Inis method of 
attack has led to the steady improvement of the efficiency of electric 
lamps to the position this country has won in high-definition tele- 
vision, to the development on a commercial scale of the huge plant 
for tho conversion of coal into oil by hydrogenation, to the growth of 
the plastics industry and to many other important advances. This 
country has never been lacking in men of genius whose inventive 
capacity can give birth to the ideas wliich bring about industrial 
advances. What is new, in this country, in present times is the way 
in which industry has taken up these new ideas and brought them to 
the stage of industrial application by team work in which the scien- 
tists, the technical men and in fact all the departments into which 
a great business is organised have worked side by side in the practical 
attainment of an objective.” 

Tho future, the report continues, no longer lies with industries content to make 
sporadic advances at tho call of the brilliant individualist. Co-operation, team 
work and an extensive organisation on the techifical side are essential for success. 

Progress of the research associations 

For this reason the Department attaches great importance to the development 
of the Co-operative Research Associations formed under the scheme launched in 
the early days of its existence. The steady increase in the sum which industry is 
providing each year for their development gives, tho report states, a good reason 
‘‘ for taking an optimistic view ” of their future. In the last three years this sum 
has increased by 40 per cent from £167,370 to £232,468. In the same period, the 
grants fron\ the Department for these organisjitions have increased from £6^,212 
to £107,451. The year has also afforded other practical evidence of a forward 
movement in industry regarding research. 

♦ ♦ ♦ 

In spite of such advances, the report, however, still regards the position of the 
Research Association movement as a whole as not yet entirely satisfactory. The 
Department is prepared to provide a further £66,000 each year to the support of the 
Research Associations, and would have been prepared to find that sum in each of 
the past two years had industry been ready to provide an equivalent contribution. 
In fact, the income of the associations might have been increased by a further 
£160,000 a year of which only half had to be found by industry, if full advantage 
had been taken of the Department’s offers which have been made to and accepted 
by various Research Associations. 
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SAVINaS IN the milk industby 

A striking example is the work the Department is canying out with the co- 
operation of the Milk Marketing Board on the purification of waste waters and 
effluents from milk depots, creameries and condensed milk factories. Two 
different methods have been worked out, and shown to be successful on a large 
scale, by which the polluting character of milk washings can be reduced by 99 
per cent and 97 per cent respectively. Investigations have also drawn attention 
to the losses of milk, cream, whey, etc., carried away in the waste waters. It has 
been shown that the wastes from this cause can be reduced by nearly three million 
gallons per year. At the low wholesale price of 5d!. a gallon for milk for manufac- 
turing purposes, this means, the report points out, a saving of about £60,000 a 
year to the industry. Five per c^ent of the total quantities of by-products, whey, 
skimmed milk, etc., is frequently lost at present in the waste waters. This loss 
can be reduced to about 2 per cent. The suggestions put forward for reducing these 
wastes have already been adopted at several factories. 

The summary included in the report of the work carried out in tlie laboratories 
of the Department and of the Research Associations during the year again reveals 
the mfinite variety of the subjects covered by the Department’s activities. 

* ♦ 9j: 

The transport and storage of food 

At the Low Temperature Station, Cambridge, the effect of radiation from radio 
active substances in destroying bacteria are being studied in connection with the 
storage of meat. 

Methods of storing eggs in different concentrations of carbon dioxide are being 
tried out on a large scale. A high concentration of, say, 60 per cent prevents attack 
by mould and gives an excellent yolk but a very fluid white. 

♦ ♦ ♦ f 

Experiments have been made on the gas storage ” of pears. British Con- 
ference pears have been stored in refrigerated chambers with the atmosphere 
adjusted to contain the correct amount of carbon dioxide for long periods, extend- 
ing well into the summer. When removed from the store the flavour, texture and 
appearance of the pears were entirely satisfactory. 

Results are given of experiments on the gas storage of Williams’ Bon Chretien 
pears. Normally this variety is very difficult to market because it ripens quickly at 
ordinary temperatures and remains in an eating-ripe condition for only a few hours. 
By gas storage, in an atmosphere containing 2*6 per cent oxygen and 5 per cent 
carbon dioxide at 34°P.,^ the fruit was held in a marketable condition until the 
middle of March. On removal from the store at this date, the report states, that 
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the pears ripened to a good quality in just over a week and remained in an eating- 
ripe condition for two or three days. The correct conditions for gas storage have 
been maintained on a commercial scale in a 30-ton experimental gas store. 

Excellent results under commercial conditions have been obtained by 
improved methods for the preservation of peas by freezing. Quick cooling and 
freezing following blanching in hot water are essential and the colour and flavour 
are improved by the addition of just the right amount (0*1-0*15 per cent) of 
sodium carbonate. 

♦ ♦ * ♦ 

In cx)nnection with research on cotton it is stated that the new buildings of the 
Cotton Research Association include two large weaving sheds for experiments on 
cotton and rayon respectively. A plant for controlling the humidity of the air has 
been included in both sections. The cotton section has a simple plant by which 
humidities between 05 and 75 per cent at 70°F. (ian be maintained throughout the 
year. The eflFect of humidity on the weaving of rayon is not so well known and is 
to 1x5 studied in the new shed where the cooling plant installed allows humidities 
as low as 50 per cent to he maintained. 

Intensive research is in progress on the chemical action of light on dyed (‘otton 
fabric. Some dyes apparently cause the fabrics to disintegrate, while others seem 
to protect them. The rejiort states that 

‘‘ The growing belief of the cotton industry m scientific research and in the 
cfipacity of the Shirley Institute to apply research results to industrial 
processes is resulting in still heavier demands on the Association, so 
that it seems not unlikely that further increases in resoiu'ces, sjxice 
and personnel may have to be contemplated at no very distant date.*' 

Wool , — Extensive trials of the process for producing unshriiijvable wool 
developed by the Wool Research Association are proceexling under semi-manufac- 
turing conditions in a specially erected plant. This plant is being used for the 
instruction of the operatives of firms working the process, plans for the commercial 
release of which are now being considered. 

Consideration has been given during the year to the need of some more satis- 
factory means than the present voluntary levy for raising funds for extensions in 
the work of the Wool Research Association, the necessity for which is generally 
recognised. 

Tlie desirability of a broader basis of organisation is emphasised by the move- 
ment now underway in the wool producing countries of the Empire, towards 
research on the better production of wool. Co-operation between manufacturers 
and producers is essential, the report states, if the future of wool is to be assured by 
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all the resources derivable from science. An example of work now in hand which 
is of importance to both sheep-breeders and manufacturers, is the investigation 
of methods for the quantitative measurement of wool quality. 

♦ ♦ ♦ ♦ 

The Rubber Research Association is working on the development of durable 
rubber for gas masks, and is devising tests whicjh should ensure supplies of reliable 
articles to be available should necessity arise. Among other subjects the associa- 
tion is studying the resistance of rubber and the improvement of rubber for shoe 
soles and heels. 


♦ 

FIRST INTERNATIONAL CONGRESS OF AGRICULTURAL PRESS, 

BRUSSELS, JULY 1935 

The General Secretary of 11h‘ International Committee of the Agricultural 
Press has communicated tlie Resolutions passed by the Lst International Congress 
of Agricultural Press held at Brussels on 26-27th July 1935, which are published 
below. We are informed that, following these Resolutions, an International 
Federation of Agricultural Press has been established at Rome, Via Regina Elena 
86 . 


Resolutions 

Considering the importance and neceH.sity of a strongly organized agricultural 
press and taking into account the groat services that this press has rendered and is still 
capable of rendering to agriculture, tho 1st International Congress of Agricultural 
Pross has approved the resolutions lioreurider reported. 

Bo it resolved : 

(1) That in accordance with the example given by certain countries, agricultural 
journalists should organize themselves under a legal status, so os to form a union 
among all those who have an interest in their profession ; 

(2) That in all tho conntries there should be compiled a list of agricultural pub- 
lications, containing the names of the principal editors and contributors ; 

(3) That tlio groups of agricultural press shotild take all proper measures to give 
their readers, in the shortest possible time, all useful information concerning their 
profession ; 

( 4 ) That public authorities, groat associations and their leaders should unite their 
efforts, in common with the interested groups of agricultural press, in order to favour 
the diffusion of agricultural press in their own countries ; 

(5) That there be given the agricultural press the place it deserves in all a^cuji- 
tural ev^njis and other kindred occasions ; 
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(tf) That the daily press should bo induced to take an interest in the spreading 
of agricultural ideas, by publishing special pages or issuing supplements on agriculture, 
under the editorship of technical agriculturists ; 

(7) That in the countries, where the agricultural press is well organized, there 
should be observed, at regular intervals, “ an Agricultural Press Day,’* with the 
object of showing the importance of this press ; 

( 8 ) That the railway companies should grant to agricultural journalists all travel 
facilities needed for the accomplishment of their task ; 

(9) That an International Card of Agricultural Press should be issued, subject 
to delivery only by the associations recognized by the International Federation of 
Agricultural Press (F. I. P. A.) ; 

( 10 ) That agricultural libraries should be established in the countries where 
they are not yet in existence ; such libraries to serve as centres of documentation 
and intellectual intercourse among journalists. It is believed that they would render 
invaluable services ; 

(] 1 ) That the establisliment of national groups of libraries specialized in agricul- 
ture should be reconim(*nded in the countries where tliesci groups do not yet exist, 
and tliero should bo likewise recognized the importance of a close co-operation among 
libraries ; 

( 12 ) That there bo established an International Committee of Agricultural Libra* 
rians under the auspices of the F. I. T; A. and of the Inteniational Federation of 
Librarians Associations. The object of this Committee will be to further international 
intercourse among agrieullural libraries, through co-operation and mutual aid in 
ever>"thing pertaining to the work of common interest, 

* 

FIRST GUIDE TO AGRICULTURAL LITERATURE 

The following communication has been received from the I^ess Bureau of the 
International Institute of Agriculture, Villa Umberto, Rome : — 

The Library of the International Institute of Agriculture in Rome, one of the 
leading centres of world literature in agriculture and allied subjects, hai compiled 
and published a complete list (1) of current bibliographical sources, which are 
available for these subjects in all the various countries of the world. Considering 
the overwhelming output of printed matter in form of books, bulletins, reports, 
periodicals, etc., the importance of bibliographies is quite evident. They are the 
keys which unlock the immense wealth of literary production. The compilation 
of a complete list of existing bibliographical sources is therefore an event of consi- 
derable importance not only for the agricultural research worker in the strict sense 
but also for the scientists of the many fields which deal indirectly with agricultural 
matters. 

(1) A survey of current bibliographies on agriculture and allied sublets, — 

1937 Price 10 Liras, 
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The newly published list is the outcome of co-operative work of the staff of 
the Institute’s library and the International Committee of Agricultural Librarians 
recently founded. The final arrangement and the text of the notes, which give a 
detailed description of the contents, scope, inclusiveness, classification and other 
features of each bibliography, is the work of Mr. V. A. Schaefer, under the direction 
of Dr. S. V. Frauendorfer, Chief Librarian of the Institute. 

The list contains not only pure title bibliographies, but also abstracting 
journals and bibliographical sections, contained in other periodicals or annuals. 
The titles are arranged by countries of publication. A separate section includes 
publications of International Institutions. An alphabetical subject index and a 
title index facilitate greatly the use of the list, which gives information on more 
than 200 titles of 26 different couiitries. The publication is bilingual, English and 
French combined. 

♦ 

• He ♦ 

WORLD COTTON REPORT ISSUED BY THE INTERNATIONAL 

INSTITUTE 

The following communication has been received from the Press Bureau 
of the International Institute of Agriculture, Villa Umberto, Rome : — 

A survey of World Cotton Production and Trade covering all important ooun^ 
tries in the world has just been issued by the International Institute of Agriculture 
at Rome. This is the first of a series of monographs on the principal agricultural 
products in the world market, the product of a new type of work at the Institute 
which has resulted from a recommendation of the United States Delegation in 1934, 
The new report presents the results of a study of the geography of cotton produc- 
tion up to 1936, the evolution of world trade, the status of the cotton manufactur- 
ing industry in the principal countries and an appraisal of the cotton policies oi 
the various Governments, particularly of the United States, 

A recovery of the world cotton market depends, in the opinion of the Insti- 
tute, upon the abandonment in all countries of the tendency towards economic 
isolation and a positive attempt by the nations to bring about a greater degree of 
international economic co-operation. 

The changes in cotton production and marketing in the United States during 
recent years under the Federal Farm Board and the Agricultural Adjustment. Act 
are analyzed in detail and their effects upon world cotton trade are pointed out. 

The American cotton policy which aimed at overcoming the cotton crisis by 
maintaining prices at an artificially high level at a time when the world was more 
impoverished led the Jei^r producing countries to devote, within the framework 
of their national economifss, a greater attention to the cultivation of cotton and to 
participate more intensively on the international cotton market, The same result 
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ensued from the commercial policy of the United States, which closed that market 
to European goods, obliging the European textile industries to obtain their supplies 
from new sources. 

Practical conditions of trade made almost impossible the disposal of the 
enormously increased production. In consequence stocks mounted up and the 
world was faced with an over abundance of goods and an alleged overproduction. 
But instead of going bac^k to the original causes of this situation, and instead of 
modernising the chamiels of the economic system for the circulation of goods, 
stimulating thus the inkmational exchange of goods, the world proceeded to an 
anqjutation of agricultural production and the diminution of economic wealth. 

The United States is still to determine the extent of its participation on the 
internal ional cotton market. Nevertheless, in view of the continual development 
of the cotton producing centres and the api)earance on the world market of new 
permanent cotton supplying countries, for which cotton has lx?(iome an integral 
part of the national economy, the position of the United States on the world cotton 
n^arket may become less secure, 

Pi’om the point of view of a rational world economic* system, it would be a 
real progress if all the branches of agriculture and all industrial activities could l>e 
developed in those parts of the world which were most suitable. It follows that 
it could only be of good augure if the United States, in which both the cultivation 
of and trade in cotton have developed in such striking fashion, notwithstiinding the 
defects we have already indicated and which are now gradually being removed, 
could regain the place on the world market which is its full right. 

The report carries statistics, maps and charts illustrating production and 
marketing in the principal cotton countries which make it of the most comprehen- 
sive manuals and handbooks of the cotton industry available. 

Note. — This Report, p. 462, is distributed by the International Institute of 
Agriculture, Rome, Italy, price 30 Liras or $ 1 • 60 (postage 25 cents). 

♦ ♦ 

DERRIS CULTURE IN THE FAR EAST 

The following communication has been received from the Press Bureau of the 
International Institute of Agriculture, Villa Umberto, Rome, March 1937 : — 

As part of its program for the study of present-day agricultural problems 
in view of the increasing importance of pest destroying “ roWnone ” products, the 
International Institute of Agriculture of Rome has published a short well*doou> 
mooted article dealing with the present state of the cultivation in the Far Bast of 
the Derris plant, which is the principal source of “ rot4none 

h2 
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The article appeared in the International Review of Agriculture. Its interest 
is enhanced by the fact that the Institute, through an inquiry made in the princi- 
pal Derris producing countries, was able to get a large" documentation in regard 
to the culture of this product. The documentary information came chiefly from 
governmental sources, and is supplemented by an important bibliography. 

The subject has been divided into two parts the present state of Dermis 
culture in Malasia, Dutch India, Borneo and the Philippines ; and an estimate of 
the value of Derris powder as an insecticide. 

This latter section is of great interest, because, up to the present, the subject 
had not been accurately studied. The researches which have been made will 
undoubtedly facilitate for the consumer the jirocuring of a good quality of this 
product. 

♦ 

SPINNING TESTS ON MIXTURES OF STAPLE FIBRES AND INDIAN 

COTTONS 

De. Nazie Ahmed, Director of the Technological Laboratory, Indian Central 
Cotton Committee, has written an interesting report (Technological Bulletin 
Series A, No. 36) on spiiming tests carried out on mixtures of staple fibres and 
Indian cottons. In the introduction it is pointed out that the past few decades 
have witnessed a large increase in the use of artificial fibres as a supplement to 
or substitute for natural fibres, in which rayon silk has held the first position. 
Rayon produced in short definite lengths, called staple fibre, went up from eight 
million pounds in 1931 to twenty-one million pounds in 1932 and then to 156 milUon 
pounds in 1935 which represented fifteen per cent of the total rayon output. This 
large increase is attributed to the fact that staple fibre possesses uniform length and 
cross section, it is clean and therefore there is very little waste and it does not 
adliere to the machine. But the more important reason is that it can be mixed 
and blended with cotton, wool flex and silk and spun on the existing machines 
with some minor adjustments. The spmners, weavers, dyers and finishers can 
therefore produce a wide range of effects with it. 

In view of the increasing importance of the staple fibre to the cotton textile 
industry some preliminary tests have been made using three types of staple fibre 
and two well-known varieties of Indian cotton. 

The material used for the tests were : (1) Cottons — two standard Indian 
cottons, viz., Jayawant and Combodia Co. 2 ; (2) Staple fibres — three types of 
staple fibres A, B and C were used. These were about 1*5 deniers per filament 
and then* staple lengths ranged between 1*20" to 1*44''. They were mixed with 
the oottono at the back of the first head of Draw Frame in the proportion of 1 : 2 
and 2 ; 1 and were spun into 20^s and 30's counts with 3^ and 4 twist multiples, 
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tke pure eottous and the pure staple fibres also being spun in the same counts 
for purposes of oomparison. 

The conclusions drawn from the results of the various tests made on the 
fibres and the yams are as follows : — 

(1) Yam breakages 

The three staple fibres gave practically no breakages and their mixtures gave 
fewer breakages than the pure cottons. This was specially the case with the 
staple fibre A. 


(2) Yarn evenness 

The yams from the three staple fibres were much superior to the cotton 
yams in evenness and with an increase in the proportion of staple fibres in the 
mixture the eveimess of the yams improved. 

(3) Yam mppiness 

The staple fibre yarns are absolutely free from neps and have a very smooth 
appearance. This property is transferred to the mixture yams, although yarn 
neppiness does not follow the simple additive law. 

It is suggested that other considerations permitting the admixture of a 
small quantity of staple fibre may be used for reducing yarn breakages or yarn 
neppiness or improving yarn eveimess in special cases. 

(4) Yam strength and yarn extension 

(а) Staple fibres . — In these yams a comparatively low lea strength is found 
to be associated with a much higher ballistic test than is met with in cotton^yams. 
The staple fibre yarns, however, have a much higher extensibility than cotton 
yarns and the twist required to attain the maximum strength is lower than that 
for the cottons used in these tests. 

(б) Effect of increasing the proportion of staple fibres m the 7ni£twres . — If the 
proportion of staple fibres is increased in the mixture, the lea strength and the 
single thread strength of the yarns spun from it decrease while the ballistic work 
of rupture and the percentage extension increase. The decrease in the lea strength 
is generally greater in magnitude than the increase in the ballistic work of rup- 
ture. 

(c) Mixtv/res of staple fibres and cotton . — DilBFerent cottons responded 
difierently depending upon their ballistic wor^ of rupture and mean fibre-length. 
The strength result of the mixtures were intiuenced by the disparity between the 
mean lengths of the cotton and staple fibre ; the smaller the disparity the better 
the results. 

The bulletin gives full details of the machinery employed in these tests and 
the results obtained are described and discussed in detail. It is hoped that it 
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will be found useful by the industry. It can be had from the Secretary, Indian 
Central Cotton Committee, Vulcan House, Nicol Road, Ballard Estate, Fort 
Bombay, at As. 8 per copy. 


♦ 


♦ ♦ 

THE MAYNARD^GANGA RAM PRIZE 

In 1926 the late Sir Ganga Ram, Kt., C.I.E,, M.V.O., R.B., Lahore, with 
that generosity for which he was so well known, handed over to the Punjab Govern- 
ment a sum of Rs. 26,000 for the endowment of a prize of the value of Rs. 3,000 
to be called the Maynard-Ganga Ram Prize and to be awarded every three years, 
for a discovery, or an invention, or a new practical method which will tend to in- 
crease agricultural production in the Punjab on a paying basis. The competi- 
tion is open to all throughout the world. Government servants are also eligible 
to compete for it. 

The first award which was due in 1929 was made in 1931 to Dr, Barber, late 
Imperial Sugarcane Expert, for his fundamental discoveries which resulted in the 
production of Coimbatore sugarcane. During the last five years no further awards 
have been made owing to lack of suitable entries concerning which sufficient in- 
formation was available. The 1932 award has now been made by the Managing 
Body to Mr. T. A. Miller Brownlie, late Agricultural Engineer to Government, 
Punjab, for his invention of a slip strainer suitable for water augmentation supplies 
derived from bores sunk in open wells. This strainer has the particular merit 
that it is not aiffected by alkaline sub-soil water — a defect from which many of the 
earlier metal strainers suffer. The new strainer is also cheaper than the former 
types in use. It has been tested now for several years in a large number of wells 
and has given excellent results. By its use owners of well-irrigated lands can in- 
crease the output of water from their wells. Consequently they can grow a larger 
area of crops on wells so equipped and a greater range of better-paying crops. 

Meantime the 1936 award fell due. The Managing Body has awarded it to 
Rai Sahib Jai Chand Luthra, I.A.S., Professor of Botany, Punjab Agricultural 
College, Lyallpur, for his new method of treating wheat seed in order to free it from 
a fungal disease called ‘ loose smut This disease is present in most parts of the 
Province and causes considerable loss to cultivators. The old method of treat- 
ment involved the use of a thermcmieter and required skill and accuracy in raising 
water to a temperature which was sufficient to kill the spcres of the disease inside 
the wheat grain and yet not damage the germinating power of the grain. Conse- 
quently, the meithod was unsafe in the hands of unskilled and illiterate people. 
By Rai Sahib Jai Oband Luthra’s method the use of a thermometer is rendered 
uimecessaiy. The wheat seed to be treated is merely soaked in water at ordinary 
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temperature for four hours during the morning of a day in summer. Thereafter 
the soaked grain is spread in the sunshine till it is thoroughly dried. Experience 
has shown that this treatment is elFeotive in controlling the disease without 
damaging the germinating power of the seed. It can be carried out safely by any 
illiterate worker. 

Entries for the next award should reach the Director of Agriculture, Punjab, 
Lahore, on or before the 3lst December, 1938* 
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Hie pnjw beetle* (Bruchidae) of Burma. C. C. Ghosh {Ind. J. Agric. 

Sci. 7, 396) 

The author records the occurrence of Bnuchus chinensis L., B. analis F., B, phasedli 
GylL and B, aUbocallosuB Pic. on different cultivated peas and beans, the first three both 
in field and store and the fourth only in the field. 

Occurrence of Araecerus foaciciUcUm De G. is also noted but this and the last«named 
species of Bruchua are not considered as pests. The first named three species of Bmchas 
are pests and have been studied and tried on all sorts of peas and beans in order to find 
out whether they could breed on them. While ordinarily B, chinensis behaves as a 
pest on Gajanvs indicus and cowpeas, B, phaseoli on Dolichos spp. and B. analis on cow- 
peas and Phaaeolus mungo and P. radiaMs^ all the three can breed on many other seeds* 
Some seeds are however immune to all of them. Steeping large seeds in water in 
order to eliminate affected ones, thorough sunning and storage under sand are sug- 
gested. (Aui}ioT''s ahstrart) 


An anthracnose disease of sann«hemp. M. Mitra. {Ind. J. Agrie. 

Sci. 7, 443) 

A DISEA St of sann-hemp causing serious damage to young seedlings was noticed 
for the first time at Pusa during August 1935. The causal organism was found to be 
Colletotrichum curvatum Briant and Martyn, previously recorded from the West 
Indies. The infection experiments carried out proved its pathogenicity. The disease 
is very virulent during the seedling stage of the host plant and especially if seed is 
sown late when the weather is moist and cloudy. The early -sown crop generally 
escapes the disease and with age the plant becomes less susceptible to infection* 

Under favourable conditions of temperature and moisture the complete cycle 
from infection to spore production may occur within a few days. Conidia are pro- 
duced abundantly even on small lesions and in periods of high humidity they are pro- 
duced in enormous quantities on new’^ly developed lesions ns well as on dead plants* 
The most serious factor is local spore distribution by spattering rain as the cwnidia 
are carried to liealthy parts or to other plants by rain. 

The treatment of seed with disinfectants checks the disease. Spraying with 
fungicides has been found to b© helpful if carried out in dry weather. (Author^ s abstract) 


A genetical study of roots in relation to disease resistance in cotton* 

V. G. Panse, and A. F. Patel {Ind. J. Agric. Sci. 7, 461) 

A RAPID method of exposing and examining roots of cotton plants is described. 
A long tap-root, a large number of laterals in the lower regions and a small number 
of laterals in the upper region are shown to be associated with greater resistance of 

( 636 ) 
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certain varieties to root-rot. Similar differences are shown to exist between resis- 
tant and un-selected plants within the cotton variety Broach 9. Such differences 
within a strain justify single plant selection based on desirable root characters. (A uihora* 
abstract) 


Studies on the stinking smut or bunt of wheat in India. M. Mitra (Ind. J . 

Agric. Sci. 7, 459 ) 

In order to find out the effect of T, indica Mitra on the ears of wheat plants, bunted 
ears of several varieties of wheat were collected at random from Karnal during 1934- 
36 and 1935-36. The length of ears and the number of spikelets in each ear were 
noted and compared with normal ears which were also collected at random. It was 
found that like the other two species of TUleiia occurring on wheat, this species also 
causes reduction in the length of the ear. Moreover the number of spikelets is alse 
reduced. During 1935 completely bunted ears were noticed for the first time. 

Experiments carried out during 1934-35 to find out the effect of some of the fungi- 
cides, hot water, solar energy and sun-heated water show that the percentage of in- 
fection by TilUtia indica reduced considerably but the disease cannot be completely 
controlled by the treatment of seed only. Thus previous conclusions (Mitra, 1935) 
are confirmed. It was also noted that bunt infection can take place to a certain extent 
if healthy seed is sown in infected soil. The use of fungicides such as Agrosan G, 
Hortisan A and sulphur reduces the incidence of the disease even if the seed is sown in 
infected soil. Use of sulphur may be prefeired on account of its cheapness and easy 
availability. As soil infection does take place crop rotation is strongly recommended. 
Further it has been observed that bunt does not appear in Pusa oven if wheat is sown 
on infected soil. (Author's abstract) 


Motes in cotton. 2. Punjab desi cottons. Mohammad Afzal {Ind, J, Agric, 

Sci, 7, 487 ) 

The number and position of motes in the locks of the three most important desi 
varieties of cotton grown in the Punjab, namely, 10 Rosea, 12 Sanguineum and 15 
Mollisoni were determined during 1931 and 1932. 

The total number of motes in all the three varieties of desi cottons was far less in 
comparison with the American cottons, but the disposition of the motes in the various 
seed positions was very similar. The number of motes w'as least in the centre of the 
locks. 

The early and late pickings had a greater number of motes than the middle pick 

ings. 

It has been suggested that by far the most important cause of the production 
of motes was the defective nutrition of the individual developing ovules inside the 
ovary. Field observation on pollination and microscopic studies of the sections of 
motes lend a great deal of support to this view. {Author's abstract) 


V 



AGRICULIURE AND LIVE-STOCK IN INDIA £vil, IV 

Ths development of the miicrotporet in Trichosanthes dioica Roxb. 

I. Baneeji and M. C. Dass (Ind. J. Agric. Sci. 7, 497) 

In the resting condition of the pollen mother cells some dark staining bodies 
are found adhering to the nuclear membrane. During prophase these bodies appear 
to lie scattered on the leptotene threads and appear as dark spots. In the open 
spireme stage these bodies are not seen but a few comparatively bigger bodies are 
noted on the spireme. In the subsefjuent stages of meiosis these bodies could not be 
traced, 

. Lateral approximation of the leptotene threads is noted in early prophaso and 
becomes marked during synizesis. During pachynema the double nature of thread 
is difficult to make out but it is apparent during the second contraction stage. The 
bivalent chromosomes are formed as a result of the segmentation of the spireme. 
Evidence has been adduced to show that the method of chromosome conjugation is 
parasynaptic in this plant. Eleven bivalent chromosomes have been noted during 
the heterotypic division, no heteromorphic pair being present. The homotypic 
division is normal. Cytokinesis takes place by the process of furrowing. 

Dark-staining bodies have been noted in the cytoplasm of the pollen mother 
cells during the heterotypic and homotypic divisions. These bodies are not all of 
equal size and their number also appears to be variable. Prior to cytokinesis these 
bodies arrange themselves more or less around the nuclei and eventually get distri- 
buted in the young pollen grains. 

The chromosome numbers of both the male and the female plants were determined 
from the root tip cells. The somatic number was found to be 2 n= 22, in each 
case. The chromosomes of the female plants are slightly bigger than those of the male. 
(Authors' abstract) 


On the Pyrilla pest of sugarcane in India. Hem Sinoh Pbuthi (Ind. J. Agric. 

Sci. 7, 611) 

It is believed that sugarcane is attacked by three species of Pyrilla, viz., P. per- 
pusilla Walk., P. aberrans Kirby, and P. pusana Dist., in various parts of India. A 
careful study of the three species occurring at Pusa has revealed that they actually 
include only one, or at the most, two species. True P. aberrans Kirby is not foimd 
in India, except perhaps in its extreme south, and the species usually referred to as 
this species is actually P. pusana Dist. This conclusion is based on biological as well 
as morphological studies which €ire described in the paper. (Author's abstract) 

\ 

Haemxtological studies 4n Indian dairy animals. N. S. Saeeabaeabayaean 
(Ind. J. Vety. Sci., di Anim. Huab. 7, 97) 

A STUDY of blood elements of cattle of Bangalore farm was made to fix Haema- 
tological standards for Indian dairy cattle. 
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The advantages and disadvantages of using anticoagulant for collection of blood 
samples for examinations have been fully discussed. Mention has also been made 
of the merits of sodium citrate solution as the diluting fluid for tlie red cell pipette. 

Average counts of different breeds of cattle including buffaloes are given in a 
tabulated form. The erythrocytes and leucocytes are found liigher in Indian cattle 
than European cattle but half-bred animals give figures agreeing with European cattle. 
Among Indian cattle, buffaloes give the highest counts, the average of the red cells 
reaching 11*0 millions and the leucocytes 20*0 thousands. 

Indian cattle — ^rod cell counts 8*0 to 9*0 millions, 

Half-brod cows — red cell counts 6*876 millions. 

Buffaloes — red coll counts 9*682 millions. 

From a study of the differential counts made on the animals, it is noticed that the 
different forms of leucocytes exist in the same proportions in all healthy cattle, the 
proportion being about 30 per cent Polymorpho nucleais, 10 per cent Eosinopbilee 
end 60 per cent of Mononu deal’s consisting of both largo mononuclears and small 
lymphocytes. Basophilcs are found to be absent in healthy cattle. (Author's abstract) 


A check-'list of the nematode parasites of the domesticated animals in Burma. 

J. Bhattacharjee (Ind. J. Veiy. Sci. ds Anim, Hush, 7, 87) 

The article gives a systematic and an up-to-date record of the nematode para- 
sites of the domesticated animals in Biuma, the latter cemprising elephant, cattle, 
buffalo, sheep, goat, horse, mule, dog, cat, and pig. Four families, out of the fourteen 
recorded, have not been previously recorded, viz., Acuaiuidae, Gnathostomidae, 
Physalopterjoae, and Sv^GAMII)AE. Out of the thiity geneia and forty -six species 
recorded, the following have not been previously recorded : — 

Ascaris lumbricoides, Gnathostoma spinigeium, Hahromma muscae, Mccisto&irrus 
digitatus, Nematodirus filicollis, Oesophagostemum vtnulohum, Onchocerca aimillata, 
Parabronema smithii, Parascaris equorum, Physaloptera praeputialis, Sciaria digitata, 
Syngamus laryngeus, Thelazia lacrymalis, Thclazia rhodesii, Toxocara canis. 

All the parasites recorded in this article, unless specified therein, wefe identified 
by the writer, and references to the literature cited. The parasites identified were 
from the collections of the Veterinary Research Laboratory, Insein, Burma. {Author'^ 
abstract) 
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Scientific Horticulture (Formerly the H. E. A. Yearbook)— The 
Journal of the Horticultural Education Associatiooi Vol. V, 1937 (Price 3«. 6rf. 
net, postage 6d!. extra, obtainable from the Editor, Scientific Horticulture, South 
Eastern Agricultural College, Wye, Kent, England.) 

The Horticultural Education Association produce a yearly publication which 
used to be called the H. E. A. Yearbook but is now entitled Scientific Horticulture. 
The 1937 issue is Volume V, a compact book of about 200 pages containing some 
twenty excellent articles on various aspects of horticulture. The subject matter 
of these articles, the high level of horticultural technique revealed and the character 
of the membership of the Association as shown in the list of members and asso- 
ciates at the end of the volume show clearly how advanced are the science and 
practice of horticulture in Great Britain. 

A short review of the changes in the work of a County Horticultural Officer 
in the last 25 years is described by the President, Mr. C, J. Gleed, Horticultural 
Superintendent, Hampshire, in his Presidential Address which occupies the first 
two or three pages. He indicates, however, that there is still no research station 
for dealing with vegetable problems on the same comprehensive linos as those 
for fruit and that such a station is urgently needed. He also indicates the great 
changes that have taken place in the qualifications now looked for in a county 
adviser. In the old days practical gardening experience was everything. Now- 
a-days scientific training is essential and there is perhaps a tendency to discount 
the value of practical experience. Another interesting change is the increase of 
work due to the development of school gardens and playing fields and the general 
increase in social amenities for which local authorities are responsible. 

It is impossible to do more than briefly indicate some of the articles which 
have interested the reviewer. There is for example an article entitled “ The 
Death ” — a trouble of fruit trees due to root suffocation not always caused in one 
way, one of the unusual forms being death from wind-rocking due to the trees 
being moved about excessively by high winds, with consequent damage to that 
part of the root just below the collar. The physiological side is well dealt with 
in several papers including an interesting one on ‘ Bud Dormancy * by Prof. 
R. H. Stoughton, Professor of Horticulture, University of Reading, and an article 
on ‘‘ Plant Hormones by Meirion Thomas, Department of Botany, Armstrong 
Collie, Newcastle-on-Tyne. This is a very fascinating line of work which has 
been developed largely due to the efforts of Dutch and American workers. The 
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photographs given with this article show some rather astonishing results. Mr. 
R. B. Dawson, Director, St. Ives Research Station at Bingley, Yorkshire, contri- 
butes an excellent article on The Routine Management of Lawns.” The St. 
Ives Research Station is the experiment station of the Board of Greenkeeping 
Research which has for some years been doing admirable work in the application 
of science to the production of perfect grass surfaces particularly for games, the 
most exacting requirements naturally being those of the high class modem golf- 
green. Photographs here again are good and convincing. While dealing with 
the subject of grass, reference should be made to page 195 of the book under 
review where the first number of a new journal entitled “ The Agrostologist ” 
is announced. This is edited and published by two former members of the staff 
of St. Ives Research Station and ought to have a wide circulation among those 
interested in sports grounds and lawns but also among those interested in grass 
from the pure scientific side. [W. B.] 


The Hindu ^ Jajmani ’ System—a Socio-'economic System Inter** 
relating Members of a Hindu Village Community in Services. By W. H. 

Wiser, M.A., Ph.D. (Lucknow Publishing House, 1936). 

An American Sociologist and Economist, who with his wife has devoted 
many years to a study of village life in India and to missionary work largely 
amongst the ‘ untouchables Dr. Wiser is known to many interested in rural 
uplift work in Northern India as a shrewd but sympathetic observer. As a result 
of many seasons spent in a simple camp in a U. P, district he has been able to des- 
cribe the organisation of a village community, as seen by a Westerner, with un- 
usual clarity and precision. He gives details of the casie-occupational system, 
of the traditional services rendered by villagers to each other and the payments 
in kind made for them and finally concludes with some interesting speculations 
on the effect of the caste-occupational system on rural development. When 
he urges the need of a thorough study of the system by rural reformers he is on 
firm ground and there is much in his contention that frequently the rural uplift 
worker would achieve more rapid results if he could rally the natural leaders 
of a village to his aid. He makes it equally clear, however, that any hereditary 
occupational system tends to accentuate existing inequalities rather than to 
remove them. As an economic study the book would have been more valuable 
had it included an analysis of the status of the different castes in relation to land. 
Various passages suggest that the higher caste ‘Jajmans’ in the village under 
study were mainly occupancy tenants of an absentee landlord cultivating their 
land with the help of village labour and probably sub-letting a part. A clear 
picture of the land tenures and some description of the holdings and cropping 
would have been a valuable addition. Perhaps one may hope for this in a future 
edition. [B. C. B.] 
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Kitah - uhfalahat . VoU.l and II. By Abu Zakariya Yahya bin 
Mohamad Eshbeli. Translated from Arabic into Urdu by Sa 3 ryad Mohammad 
Hshim Nadawi. Price of Urdu translation Rs. 8. Obtainable from the Manager, 
Darul-Musannefeen, Azamgarh, United Provinces. 

The original was in Arabic, compiled in Spain, in eighth century, by Abu 
Zakariya Yahya. It has been translated into Urdu and printed at the cost of 
the Government of His Exalted Highness the Nizam. It is a comprehensive 
book covering 1,122 pages. The compilation is based on extracts from the works 
of more than thirty Greek and Spanish experts in agriculture and on the experien- 
ces of the compiler himself. 

The book comprises 30 chapters on agriculture and four on animal husbandry 
and a large variety of subjects are dealt with in the light of writings of earlier 
authors. For instance, on soil, there are discussions on its nature, reclamation, 
improvement, management, etc. On manure, there are discussions on its pre- 
servation, preparation of mixtures, application, effects, etc. On water, there are 
discussions on water-finding, well-sinking, water-lifting, irrigation, etc. On 
plants, there are given methods of cultivation, sowing, planting, pruning, ex- 
posure of roots, grafting, budding, layering, fertilisation, harvesting, threshing, 
storing and preservation of fruits and grains and preparation of fruit products. 
There are chapters on complete methods of growing various kinds of fruits, vc'ge- 
tables, flowers, spices, drugs and other field crops. On the animal husbandry 
side, the book contains short chapters on breeding and upkeep of cattle, horse, 
mule, donkey, camel, sheep, goat, fowl, pea-fowl, geese, duck and pigeons. There 
is also a chapter on bee-keeping. Insect and other pests and diseases of plants 
and animals are also discussed and methods of control and treatment are given. 
Agricultural meteorology and general management of the farm, garden and stable 
are also dealt with. Still more interesting is the fact that the book also contains 
a calendar of agricultural operations for all the twelve months of the year. A 
perusal of the book gives a good idea of the progress which hail been mad(i in 
those old days in the knowledge of agriculture, apart from its practice. 

The book is full of numerous* useful practical hints which should prove of 
interest to the educated agriculturists. Some statements in the book may appear 
strange to the modem scientist, but the compiler himself has said “ All such 
things appear strange, but how can the compiler contradict the statements made 
by the ancient learned people in their books ? ’’ The book has a great historical 
interest in any case. 

The Urdu language of the translation is plain and simple, but unfortunately 
foreign Arabic terms have been used too freely and the glossary given at the 
end is incomplete. [N. H.] 



NEW BOOKS 


On Agncnlture and Allied Subjects 


The Scientific Principles of Plant Protection, with special reference to 
Chemical Control. By Hubert Martin, D.Sc., F.I.C. Pp. xii+379. (London : 
Edward Arnold & Co., 1936.) Price 21^. 

Scientific Horticulture (Formerly the H. E. A. Year Book), Vol. V, 1937. 
Pp. 196-[-xxxii. (Published by the Horticultural Education Association, Wye, 
Kent, England.) Price 3^. 6d. (postage 5d. extra.) 

Recent Advances in Cytology. By Darlington, C. D. Ex. Cr. 8vo. Pp. 
xvi+67+16 plates. (London : J. & A. Churchill, Ltd., 1937). Price 21,9. 

An Introduction to Plant Physiology. By James, W. 0. Third Edition. 
Cr. 8vo. Pp, viii4 266. (Oxford : Clarendon Press ; London : Oxford Uni- 
versity Press, 1936.) Price 75. 6d. net. 

Profit from Fertilisers. By Gamer, H. V. and others. Demy 8vo. Pp. 
182 (London : Crosby, Lockwood and Son, Ltd., 1936.) Price 75. (yd. net. 

A Practical Course in Agricultural Chemistry for Senior Students of Agri- 
culture. Dairying, Horticulture and Poultry Husbandry. By Knowles, Frank, 
and Watkin, J. Elphin. Demy 8vo. Pp. ix+188. (London : Macmillait & 
Co., Ltd., 1937.) Price IO 5 . net. 

The Organization of Agriculture with Applications to South Africa. By 
Leppan, Hubert D. Cr. 8vo. Pp. v+83. (Johannesburg : Central News Agency, 
1936.) Price 45. 

A Handbook of Home-grown Timbers. Issued by the Department of Scienti- 
fic and Industrial Research, Forest Products Research. Roy. 8vo. Pp. iv+47. 
(London ; H. M. Stationery Office, 1936.) Price I 5 . 6c?. net. 

Vegetable growing in New Zealand. By McPherson, J. A. and Pye, A. C, 
Cr. 8vo. Pp. 193. (Melbourne, Auckland and London : Whitcome and Tombs, 
Ltd., 1937.) Price 25. 6d, net. 

The Practical Bee Guide. A Manual of Modem Bee-keeping. By Digges, 
J. G. Eighth Edition. Demy 8vo. Pp. 312. (Dublin : The Talbot Press, 
Ltd. ; London ; Simpkin Marshall, Ltd., 1936.) Price 45. 6d. net. 
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The Evolution of the Australian Merino. By Cox, E. W. Cr. 4to. Pp. 
xxii+160+31 plates. (Sydney and London : Angus and Robertson, Ltd., 1936.) 
Price 21«. 

Rations for Live-Stock. By Wood, T. B. and Woodman, H. E. Pp, 69. 
(London : Adastral House, Kingsway.) Price la. net (I 5 , 2d. post free). 

Profitable Poultry Keeping in New Zealand. By Stewart, M. W. Cr. 8vo. 
Pp. 198. (Melbourne, Auckland and London : Witcombe and Tombs, Ltd., 
1937 .) Price 3^. net. 



PLANT QUARANTINE AND OTHER OFFICIAL 
ANNOUNCEMENTS 


BRITISH INDIA 

Notification No. F. II€‘34-A., dated the 8th April 1937, issued by the 
Government of India, in the Department of Education, Health 
and Lands. 

In continuation of this Department Notification No. 360, dated the 29th 
February 1924, as subsequently amended, it is notified for general information 
that no charge will be made for the consignments of plants intended for export 
to countries abroad, which are sent to the Government Fruit Farm, Mirpurkhas, 
for inspection and certification provided that all incidental charges are borne 
by the exporters. Consignments may also be made available for inspection 
and certification work at Karachi. The Chief Agricultural Officer in Sind is 
authorised to charge a fee of Bs. 20 for each such consignment. 

♦ 

UNITED STATES OF AMERICA 

The following Regulations have been issued by the United States Depart- 
ment of Agriculture, Bureau of Entomology and Plant Quarantine ; — 

(1) Modification of Thurberia Weevil Quarantine Regulations. Revi- 

sion of Regulation 3 : Effective October 22, 1936. 

(2) Fruit and Vegetable Quarantine. Notice of Quarantine No. 56, with 

revised Regulations. Effective December 1, 1936. 

(3) Service and Regulatory Announcements, July-September, 1936. Issued 

December 1936. 

♦ 

JAMAICA 

The following Government Notice No. 48, published in Jamaica Gazette, 
2l8t January, 1937, is reproduced for general information. 

Utider Section 2 (S) of Law 23 of 1916 

The transhipment of Citrus from Spanish Honduras and British Honduras 
at the Port of Kingston will be allowed in future on the following conditions : — 
(a) The firuit must be clean and free from pest and disease. 
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(b) The fruit must have been properly processed and packed to the satis* 

faction of the Officer duly appointed to inspect it prior to tran- 
shipment. 

(c) Transhipment must be direct from ship to ship and no storage of fruit, 

except in the ship by which it arrives, can be permitted pending 
transhipment. 

(d) All fruit must leave the Island by ship (i.e.,) any broken or damaged 

boxes must be taken away and any fruit which may fall into the 
sea at the time of transhipment must be picked up by one or other 
of the vessels. 



Personal Notes, Appointments and Transfers, Meetings and 

Conferences, etc. 


Thb names of the following recipients of His Majesty the King Emperor’s 
Coronation Honours will be of interest to the Agricultural and Veterinary 
Departments in India ; — 

K. C. S. I. : Thb Honoubablb Kunwar Sib Jagdish Prasad, C.S.I., 
C.I.E., O.B.E., Member of the Governor-General’s Executive 
Council. 

Knighthood : Colonel Arthur Olver, C.B., C.M.G., F.R.C.V.S., F.N.I., 
Royal Army Veterinary Corps (retired), Expert Adviser in 
Animal Husbandry to the Imperial Council of Agricultural 
Research (on leave). 

C. I. E. : Mb. F. Ware, F.R.C.V.S., I.V.S., F.N.I., Officiating Expert 
Adviser in Animal Husbandry to the Imperial Council of 
Agricultural Research. 

Sardar Bahadur : Sardab Datar Singh, Montgomery, Punjab. 

Rai Bahadur : Mr. Ram Lal Sethi, M.Sc., B.Sc. (Agri.), M.R.A.S., I.A.S., 
Economic Botanist (Sugarcane and Paddy) to Govenunent, 
Government > Research Station, Shahjahanpur, United 
Provinces. 

Rai Bahadur : Mr. Jatindra Nath Chakbavabty, B.A., M.S.A., Dip. in 
Agri., Director of Agriculture, Assam. 

Rai Bahadur : Dr. Kabam Chand Mehta, M.Sc., Ph.D., Senior Professor 
of Botany, Agra College, Agra, United Provinces. 

Rao Bahadur : Rao Sahib Nilgiris Sdndabam Pillai Kulandaiswami 
Pillai, Dip. in Agri., Deputy Director of Agriculture, Madras 
Presidency. 

Rao Bahadur : Rao Sahib Gangadhar Krishna Kelkab, B.Ag., Deputy 
Director of Agriculture, Southern Circle, Nagpur, Central 
Provinces. 

Rai Sahib : Mb. Hab Narain Batham, Agricultural Chemist to Government 
(retired). United Provinces. 

Rai Sahib : Mb. Ram Subhag Singh, Bihar Agricultural Service, Bihar. 

Rao Stlhib ; M[b. Gotbty Jogibaju, Dip. Agri., Assistant Director Of Agri- 
culture, Madras Presidency. 
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lUo Sahib ; Bfa. Damodab Bamohakdba Mohabieab, Officiating Deputy 
Director of Agriculture, Eastern CSrde, Raipur, Central Pro- 
vinoes. 


Imperial Council of Agricultural Research 
The Hon’blb Mb. Hossain Imam has been elected by the Council of State 
ae its representative on the Imperial Council of Agricultural Research. 


The services of Rai Bahadttb R. L. Sethi, M.Sc., B.Sc. (Agri.), M.R.A.S., 
I.A.S., Officer on Special Duty (Agriculture), Imperial Council of Agricultural 
Research, have been replaced at the disposal of the Government of the United 
Provinces with effect from the afternoon of the 23rd March 1937. 


The services of Captain A. C. Aogabwala, A.I.R.O., M.R.C.V.S., B.Sc. 
(Hons.), Officer on Special Duty (Animal Husbandry), Imperial Council of Agri- 
eultural Research, have been replaced at the disposal of the Government of the 
Pimjab with effect from the afternoon of the 2nd April 1937. 


Indian Centred Cotton Committee 

The Governor-General in Council has been pleased to appoint the following 
gentlemen as additional members of the Indian Central Cotton Committee, Bom- 
bay 

(1) Rao Bahadttb S. S. Sahmath, Deputy Director of Agriculture, 

Bombay. 

(2) Mb. V. Ramanatha Ayyab, Cotton Specialist, Coimbatore. 

(3) Seth Issebdas Vamndmal, representative of the Karachi Indian 

Merchants’ Association. 

(4) Me. Chbixabam Shbwabam, representative of the Karachi Cotton 

Association, Limited. 


In the vacancy cau^ by the resignation of Mb. H. H. Pandya, Hio Durbar 
of the Gwalior State have nominated Me. G. K. Lble, Deputy Director of Agri- 
culture, Ptant Malwa, to be a member of the Indian Central Cotton Committee, 
Bombay, to represent that State. 



PERSONAL NOTES APPOINTMENTS AND TRANSFERS ETC. 649 


In consequence of vacancies caused by the retirement of nominated members 

with eflfect from the 1st April, 1937, the following have been nommated to be 

members of the Indian Central Cotton Committee, Bombay : — 

By (he Indian Merchants* Chamber, Bombay — 

Mr. Chandxtlal P. Parikh, to represent the Indian Merchants’ Cham- 
ber, Bombay. 

By the Ahmedabad MiUoumers* Association — 

Mr. Kasturbhai Lalbhai, to represent the Ahmedabad Millowners’ 
Association. 

By the Oovemment of Bombay — 

Sardar Rao Bahadur Bhimbhai Ranohodji Naik, to represent the 
cotton growing industry in the Bombay Presidency. 

By the Karachi Clmmber of Commerce — 

Mr. G. C. R. Coleridge, to represent the Karachi Chamber of Commerce. 

By the Oovemment of the Punjab — 

Mr. Balak Ram, to represent the ginning and manufacturing industry in 
the Punjab. 

By the Government of Madras — 

Mr. J. Nuttall, lo represent the cotton ginning and manufacturing 
industry in the Madras Presidency. 

Mr. V. C, Palaniswami Goundar, to represent the cotton growing 
industry in the Madras Presidency. 


Indian Central Jute Committee 

Mr, E. F. G. Gblmore, B.Sc., M.I.Mech.E., Acting Directdr, Industrial 
Research Bureau, has been nominated by the Governor-General in Council to 
be a member of the Indian Central Jute Committee, Calcutta, vice Mr. N. Brodie. 


Indian Lac Cess Committee 

Under the provisions of Section 4 (8) of the Indian Lao Cess Act, 1930 (XXIV 
of 1930), as amended by the Indian Lac Cess (Amendment) Act, 1936 (IX of 
1986) the Governor-General in Council has been pleased to make the following 
appointments on the Indian Lac Cess Committee : — 

(1) Mr. W. F. Dines of Messrs. Angelo Brothers, Ltd., Calcutta, nominated 
by the Bengal Chamber of Commerce, representing the shellac 
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manufacturing industry, as a member of the Governing Body, vice 
Mr. J. T. Youkg, resigned. 

(2) Mr. Hubert Wind of Messrs, the Gramophone Company, Ltd., Cat 
cutta, as a member of the Governing Body and of the Advisory 
Board, vice Mb. Andrew Forbes, resigned. 


tinder the provisions of Section 4 (8) of the Indian Lac Cess Act, 1930 (XXIV 
of 1930), as amended by the Indian Lac Cess (Amendment) Act, 1936 (IX of 
1936), the Governor- GreneraJ in Council has been pleased to appoint Mr. A. Mbtaxa 
of Messrs. Riilli Brothers, Ltd., nominated by the Bengal Chamber of Commerce, 
representing the shellac export trade, as a member of the Governing Body of 
the Indian Lac C^ess Committee, vice Mr. R. E. Hawkins, resigned. 


ImVcrial Agricultural Research InstiHde 

Dr. B. P. Pal, M.Sc., Ph.D., Second Economic Botanist, has been appoint- 
ed Imperial Economic Botanist, Imperial Agricultural Research Institute, New 
Delhi, with effect from the 5th April, 1937. 


Imperial Veterinary Research Institute 

Mr. W. Taylor, D.V.H., M.R.C.V.S., I.V.S., Principal, Punjab Veterinary 
College, has been appointed to officiate as Director, Imperial Veterinary Research 
Institute, Mukteswar, with effect from the 11th March 1937, vice Mr. P. Ware, 
C.I.E., F.R.C.V.S., I.V.S., F.N.I., appointed to officiate as Animal Husbandry 
Expert, Imperial Council of Agricultmal Research. 


Madras 

Mr. M. Sundaranathan, G.M.V.C., Veterinary Assistant Surgeon in the 
selection grade, and Officiating Lecturer in Pharmacology in the Madras Veteri- 
nary College, has been appointed to the Madras Veterinary Service, category 3 
of Class I, and posted as Lecturer in Pharmacology with effect from the 19th 
March 1936, 
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BonJbay 


Mr. M. N. Kamat, Assistant Mycologist, has been appointed to be Assistant 
^ofessor of Mycology, Agricultural College, Poona, vice Dr. M. K. Patel, M.Sc., 
th.D., on leave. 


A 

Dr. V. N. Gokhalb has been appointed to be Assistant Investigator, Dry- 
farming Besearch Scheme, vice Dr. J. A, Daji. 


Mr. V. R. Phadkb, G.B.V.C., J.P., Principal, Bombay Veterinary College, 
has been appointed to do duty as Director of Veterinary Services, Bombay 
Presidency, vice Mr. E. S. Farbbother, proceeding on leave. 


Mr. M. Mohby-Dbbn, M.R.C.V.S., Assistant Professor, Bombay Veterinary 
College, has been appointed to act as Principal, Bombay Veterinary College, vice 
Mr. V. R. Phadkb, appointed to do duty as Director of Veterinary Services. 


Mr. B. S. Patbl, N.D.D., N.D.A., C.D.A.D., has been appointed to act as 
Live-stock Expert to Government, vice Mr. E. J. Brubn, proceeding on leave. 


Bengal 

Mr. A. D. MacGregor, P.R.C.V.S., P.Z.S., I.V.S., Principal, Bengal Veteri- 
nary College, has been allowed leave on average pay for the period from 1st July 
to 6th November 1937. 


Mr. j. M. Lahiri, Vice-Principal, Bengal Veterinary College, has been 
appointed to act as Principal of the College, during the absence on leave of 
Mr. a. D. MacGregor, or until further orders. 

A 

Mr. F. j. Gossip, Live-stock Expert to the Government of Bengal, has been 
allowed leave on average pay for eight months, with effect from the 22nd March 
1937, or any subsequent date on which he may avail himself of it. 
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Mb. Sailenpba Nath Sihoha, G.B.V.C., Lecturer, Bengal Veterinary Col- 
lege, has been appointed to act as Vice-Fiwcipal of the College, vice, Mb. J. M. 
Lahibi, 


iSk 

Mb. K. K. Banbbjee, Laboratory Assistant, has been appointed to act as 
Lecturer, Bengal Veterinary College, vice Mb. Sailendea Nath Sinoha. 

4 

United Provinces 

Db. B. L. Sbthi, M.Sc., Ph.D., Assistant Paddy Specialist, Nagina, in the 
United Provinces Agricultural Service, Class II, has been appointed to be tem- 
porary Additional Economic Botanist (Cotton) in the United Provinces Agricul- 
tural Service, Class I, with headquarters at Cawnpore, with effect from the date 
of taking over charge. 

4 

Punjab 

Khah Bahadxjb Maulvi Fateh-ud-Din, M.B.E., B.A., M.R.A.S., A.R.H.S., 
I.A.S., Deputy Director of Agriculture, JuUundur City, has been granted leave on 
average pay for four months, with effect from 31st March 1937. 

4 

Khan Sahib Chaudhbi Mohammad Abdullah, I.A.S., Deputy Director 
of Agriculture, Hansi, has been granted leave on average pay for twenty-two days 
with effect from 4th March 1937. 

4 

Mb. H. G. Sadik, B.A., Extra Assistant Director of Agriculture, JuUundur, 
has been appointed to be in charge of the duties of the Deputy Director of Agri- 
culture, Hansi, with effect firmn 4th March 1937 in a temporary post and reliev- 
ing Khan Sahib Chaudhei Mohammad Abdullah, I.A.S., granted leave. 

Mb. H. G. Sadik, B.A., Extra Assistant Director of Agriculture (in charge 
of the duties of Deputy Director of Agriculture, Hansi) has been appointed to 
be in charge of Hie duties of Deputy Director of Agriculture, JuUundur Oily, 
with effect from 31st March 1937, relieving Khan Bahadub Maulvi Fatbh-ud- 
DiN, M.B.E., B.A-> M.|b.A.6., A.B.H,8., I.A.S., granted leave. 
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Mr. Daeshan Singh, Bar.-at-Law, M.R.A.C., F.R.H.S., M.R.A.S., I.A.S., 
Officiating Assistant Director of Agriculture, Punjab, Lahore, has been appointed 
to be Deputy Director of Agriculture, Gurdaspur, with effect from the 30th March 
1937. 


Mb. D. P. Johnston, A.R.C.Sc.I., N.D.A., I.A.S., on reversion from service 
under the Government of the North-West Frontier Province, resumed charge 
of the post of Assistant Director of Agriculture, Punjab, Lahore, on the 22nd 
March 1937, relieving Me. Daeshan Singh, I.A.S., transferred. 

Sardab SAinB Sarbar Labh Singh, L.Ag., B.Sc. (Agri.), Associate Profes- 
sor of Agriculture and in charge of the duties of Professor of Agriculture, Punjab 
Agricultural College, Lyallpur, has been appointed as Professor of Agriculture, 
Punjab Agricultural College, Lyallpur. 


Mr. Kartar Singh, L.Ag., B.Sc. (Agri.), N.D.D., Assistant Professor of 
Agriculture, Punjab Agricultural College, Lyallpur, at present Temporary Market- 
ing Officer, Punjab, Lahore, in the Punjab Agricultural Service, Class I, has been 
appointed as Associate Professor of Agriculture, Punjab Agricultural College, 
LyaDpur, with effect from 11th February 1937. 


The undermentioned officers have been appointed permanently to the Punjab 
Agricultural Service, Class I, with effect from the 12th February 1936 : — 

Mr. B. S. Sawhnby, Millet Botanist. 

Khan Sahib Chaudhri Am Mohammad, Oil-Seed Botanist. 


Bihar 

Lt.-Col. C. a. MacLban, M.B.E., M.C., M.A., B.Sc., Deputy Director of 
Agriculture, Tirhut Range, has been granted leave on average pay for two months 
and twelve days with effect from the 7th April 1937. 
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The aervioes of Mb. A. P. Cobt, B.A., Dip. in Agri., I.A.S., Deputy Director 
of Agriculture, Tirhut Range, were placed at the disposal of the Government of 
India with effect from the 3rd December 1936 for appointment as Secretary, 
Indian Central Jute Committee. 


The following officers, 'who were appointed on probation to Class I of the 
Bihar Agricultural Service, have been confirmed in their appointments, with 
effect from the 1st April 1937 : — 

1. Mr. Bhut Nath Sarkab, L.Ag., Deputy Director of Agriculture. 

2. Me. H. W. Stewart, Agricultural Engineer. 

3. Me. Mahbvb Alam, M.Sc., Economic Botanist to Government. 


Mr. K. L. Khanna, B.Sc., Sugarcane S^jecialist, has been appointed to 
officiate as Deputy Director of Agriculture, Tirhut Range, during the absence, on 
leave, of Lt.-Col. C. A. MaoLban or imtil further orders. 

•iff 

Mr. Kishori Mohan Ghosh, who was appointed on probation to be Assis- 
tant Director of Agriculture and to Class II of the Bihar Agricultural Service, has 
been confirmed in his appointment, with effect from the Ist April 1937. 


Mr. Prabhas Chandra Ghosh, B.Sc., who was appointed on probation to 
be Assistant Director of Agriculture and to Class II of the Bihar Agricultural 
Service, haa been confirmed in his appointment, with effect from the 1st April 
1937. 


Mr. H. W. Stewart, Agricultural Engineer, Bihar, has been granted leave 
on average pay out of India for six months and seventeen days, with effect from 
the fith April 1937 or any subsequent date from which he may avail himself of it. 


Mr, Saiyid NasirUdbin Ahmad, Assistant Agricultural Engineer, has been 
appointed to officiate as Agricultural Engineer during the absence, cm leave, of 
Mr. H. W. Stewart. 
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Mb. Peakash Chandba Bahua, Botanical Assistant, Sugarcane Research 
Station, Musheri, has been appointed to officiate as Sugarcane Specialist, during 
the absence, on deputation, of Mb. K. L. Khakna or until further orders. 


Mr. Muhammad Ismail Mauk, B.Sc., M.R.C.V.S., Deputy Directed of the 
Gvil Veterinary Department, Bihar Veterinary Service, has been confirmed in 
his appointment with effect from the Ist April 1937. 


Central Provinces and Berar 

Rao Bahadur G. K. Kelkab, B.Ag., Deputy Director of Agriculture, Southern 
Circle, has been granted leave on average pay for two and half months with effect 
from the 15th Aj>ril 1937. 


Dr. R. J. Kalamkar, Assistant Director of Agriculture, attached to the 
office of the Director of Agriculture, has been appointed to officiate as Deputy 
Director of Agriculture, Southern Circle, vice Rao Bahadur G. K. Kblkab, on 
leave. 

Mb. K. P. Shrivastava, Extra- Assistant Director, in charge of the current 
duties of the post of the Second Economic Botanist, Central Provinces and Berar, 
has been granted leave on average pay for two months and fifteen days, with 
effect from the 5th April 1937. 


Mb. J. F. Dabtub, M.Sc., D.I.C., Officiating Principal, College of Agricul- 
ture, has bera placed in charge of the office of the Second Economic Botanist, 
Cenfral Provinces and Berar, in addition to his own duties, during the absence 
of Mb. K. P. Shrivastava, on leave. 


Mb. R. H. Biohabia, M.Sc., Ph.D., has been appointed, with effect from the 
10th February 1937, as Plant Breeder for Oilseed Research Scheme, in the Central 
J^vipces Agriculture Department, on probation for one year. 
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A$Bam 

Mr. Satyendra Chandra Datta, L.Ag., Deputy Director of Agriculture, 
Burma Valley Circle, has been granted leave on average pay for two months, 
with effect from the 5th February 1937. 


Mr. Benode Behari Das, B.Ag., Superintendent of Agriculture, on special 
duty, has been appointed to oflSciate as Deputy Director of Agriculture, Surma 
Valley Circle, vice Mr. Satyendra Chandra Datta, granted leave. 


Sind 

Rao Sahib K. I. Thadani, M.Sc. (Tex. U. S. A.), M.Ag. (Bom.), P.L.S., 
P.R.H.S., Botanist and OflScer-in-Charge, Agricultural Research Station, 
Sakrand, has been appointed to be Director of Agriculture, Sind, on probation 
for one year. 


Burma 

Mr. J. Charlton, F.I.C., I.A.S., Director of Agriculture, Burma, has been 
granted leave on average pay for seven months and thirteen days with effect 
from the 24th March 1937. 

A 

Mr. F. D. Odell, I.A.S., Provincial Marketing Officer, Burma, has been 
appointed to officiate as Director of Agriculture, Burma, in place of Mr. 
J. Charlton, F.I.C., I.A.S., proceeding on leave. 

Mr. R. Watson, I.A.S., Deputy Director of Agriculture, Southern Circle, 
Rangoon, has been appointed to officiate as Provincial Marketing Officer, Burma, 
in place of Mr. F. D. Odell, I.A.S., transferred. 


Osi return from leave, U Ba Madno, B.A.S., Class II, has been posted to 
Rangoon and appointed to hclkd charge of the duties of Deputy Director of Agri- 
culture, Southern Circle, in place of Me. R. Watson, I.A.S., transferred. 
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U Kyaw Zan, A.T.M., Assistant Director of Agriculture, Burma Agricultural 
Service, Class II, has been promoted to the Burma Agricultural Service, Class I, 
with effect from the 1st March 1937. 


Mr. G. Pfaff, M.R.C.V.S., B.V.S., Class I, Research Officer and Principal, 
Veterinary College, Insein, has been granted leave on average pay for four months 
and in continuation thereof leave on half average pay for three months and eleven 
days with effect from the 25th March 1937. 


Mb. J. Bhattacharjee, M.R.C.V.S., B.V.S., Class I, Veterinary Research 
Officer, has been appointed to officiate as Research Officer and Principal, Veteri- 
nary College, Insein, with headquarters at Insein, in place of Mr. G. Pfaff, 
M.R.C.V.S., B.V.S., Class I, proceeding on leave. 
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I. Obtainable feom the Impebial Bureau of Soil Soienoe, Rothahsted 
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Periodical Abetracts 

9, d. 

List oI pobUcatkms and papers on Soil Science published in the Empire Over* 
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Lists of Publications relating to Soils and Fertilisers— 
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Recent Developments in Soil Analjrsis— 

Quarterly Supplement to the above publications. Separate copies, 
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Occasional Papers 

Technical Communications— 
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33. Organic Manures (by S. H. Jenkins) *20 

34. Tropical Soils in relation to Tropical Crops 2 6 

Annual Report : For the year 1933>34 • . . . .06 
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Bibliographies— 

Bibliography on Coffee 2 0 
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Journal 
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Reid Library) — 

Subscription per volume of 4 numbers 42 0 

Per single number 130 

Occasional Papers 

Technical Communications— 
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7. Wheat. Pre eminence as a Cereal Food : Nutritive Value ; Relation to 

Health and Disease ......... 1 0 

Occasional Communications— 

1. The Effect of Climate on the Composition of Pasture Plants 
rv. Obtainable from the Imperial Bureau of Plant Genetics (fur crops other 


THAN Herbage), Plant Breeding Institute, School of Agriculture, Cam- 


bridge 

Journal 

Plant Breeding Abstracts— 
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Indexes to Plant Breeding Abstracts— 

Subject Index to Vols. 1 to V of Plant Breeding Abstracts . . . 6 0 

Subject Index to Vol. VI of Plant Breeding Abstract . ... 2 6 

Supplements to Plant Breeding Abstracts— 
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Empire, 1928-31. Supplement I ....... 2 6 
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35. Supplement II ......... 5 0 

Teclmioal Communications— 

Vernalisation and Phasic Development of Plants, 1936 (Joint Publica- 
tion of the Imperial Bureaux of Plant Genetics) . . . . 10 0 

The South American Potatoes and their Breeding Value . . .36 

BibUographioal Monographs— 

Breeding Resistant Varieties, 1930-33 (Supplement) . . .20 
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V. OBTAINABliB FKOM TH» IMFEBXA1 :i BuBBAU Of PliANT GbNBTICS (HeEBAGB PlANTS), 
Welsh Plant Bbeedinq Station, Aobioultoral Bitildinqs, Alexandra Road, 
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Journals a. (L 

Herbage Abatraeta— 

Quarterly. Annual subscription 15 0 

Single number 6 0 

Herbage Reviews— 


Subscription is at present — Vol. 1 (1933), Vol, 2 (1934), Vol. 3 (1935), 
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Occasional Papers 

Bulletins— 

16. Grassland and Forage Crops in Thuringia, Czechoslovakia and Hun- 
gary, August, 1934 ......... 3 6 

16. The Theoretical Significance of Vernalization, 1934. N. A. Maximov. 2 6 

17. Vernalization and Phasic Development of Plants, 1936. (Joint 

publicationof the Imperial Bureaux of Plant Genetics) . . . 10 0 


VI. Obtainable from the Imperial Bureau of Fruit Production, East 
Maiiing Research Station, East Malling, Kent 
Journal 

Horticultural Abstracts— 


A quarterly abstract publication of current liorticultural literature — 


Annual subscription 160 

Single copy 4 0 


Technical Communicaiiona 


6. The Nutrition and Manuring of Soft Fruits, 1936. T. Wallace • *2 0 

7. Vegetative Propagation of Tropical and Sub-tropical Fruits, 1936. 

J. St. Clair Feilden and R. J. Garner . . . . • .20 

8. Horticultural Aspects of Woolly Aphis Control together with a 

Survey of the Literature, 1936, R, M. Greenslewle . . ,26 

Occasional Paq)ers 

3. Annotated Bibliography on Bitter-Pit, 1934 1 6 

4. Recent Work of Tropical and Sub-Tropical Interest . . .06 

Other Publications— 


Index to Volumes I-X of the Journal of Pomology and Horticultural 
/Science, 1933, Compiled by Bureau, published by the Editors of the 
Journal of Pomology and HorticuU^al Science. Available from the 

Bureau 6 0 

Old and New Standpoints on Senile Degeneration, 1931. A, P. C. 

Bijhouwer 0 6 

Fruit Growing in the Empire. Standardisation of Horticultural Material 
with special reference to Rootstocks, 1927. R, G. Hatton. Being 
umiumbered Empire Marketing Board Publication. (Free). 

Viticultural Research, 1928. D. Akenhead. Being Empire Market- 
ing Board Publication 11, . • . . . . . 10 
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Animal Genetics, UNiVERSiry op Edinboboh, King’s Buildings, West Mains 
Road, Edinburgh 


Journal 


Animal Breeding Abstracts (quarterly), commencing April, 1933. Annual 
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Occasional Papers 

The Technique of Artificial Insemination, 1933 .... 2 6 

Bibliography of the Works of J. C. Ewart (free to subscribers of Animal Breed- 
ing Abstracts, Vol. 1), 1934 0 6 

Animal Breeding in the British Empire. A Survey of Research and Experi- 
ment, 1934 ...........20 


VIII. Obtainable from the Imperial Bureau op Agricultural Parasitology, 
Institute op Agricultural Parasitology, Winches Farm Drive, Hatfield 
Road, St. Albans, Herts 


Journal 

Bibliography of Helminthology. For the year 1933 — 

Library Edition, bound in cloth 10 6 

Stiff paper cover only 8 0 

Helminthological Abstracts (1932 onwards). Issued in five or six parts per 
volume, each volume covering the literature of a single year. Subscription 
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Completed volumes, bound in cloth « . . , . . • 32 0 
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(g) The Pathology and Aetiology of Plant Lesions caused by Parasitic Nema- 

todes. T. Goodey. ..••...••50 

(h) The Bearing of the Physiology of Parasitic Nematodes on their Treatment 
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(t) The Effects of some Natural Factors on the Second Ecdysis of Nematode 

Infective Larvae. G. Lappage .••...• 4 0 

Notes and Memoranda— 

11. Recent Developments in the Control of Heferodera t/ianont . « 16 


Publioations issued by the Imperial Institute op Entomology, 41 Queen^s Gate, 

London, S. W. 7 

Bulletin of Entomological Besearoh— 

Published quarterly, and containing original articles on Economic Ento- 
mology. Issued post free. 

Annual subscription (payable in advance) •••••• 30 0 

Q 
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Vol. VII, Part V, September 1937 


EDITORIAL 


THE ALL-INDIA CATTLE CONEEEENCE, 1937. 

An important stage was reached and, we may hope, a new era in- 
augurated in live-stock improvement work in India, when His Excellency 
the Viceroy opened the All-India Cattle Conference, which was held in Simla 
on 25th and 26th May 1937. 

Never before has a Conference of Ministers, technical officers, and non- 
officials been held in this country for the sole purpose of discussing problems 
connected with live-stock, particularly cattle improvement ; but judging 
by the good attendance of delegates and their enthusiasm at the meetings 
despite the mconvenience many of them had to endure during a long and 
trying journey to the rendezvous, it is not unlikely that provinces may 
themselves suggest periodical holding of such meetings in future, for the 
purpose of interchanging views on this subject. 

The President of the Conference, the Hon’ble Kunwar Sir Jagdish 
Prasad, Member in charge of the Department of Education, Health and 
Lands, asking His Excellency to open the Clonference, struck the right note 
when he said that in a country in which live-stock was hold in such regard, 
it was a sad reflection that abstract veneration should yield so much practi- 
cal neglect. And listening to the discussions one felt that the improvement 
of the live-stock industry as a whole, towards which His Excellency had 
given so much time and thought, was now generally recognized as a subject 
worthy of deep study by all those who had the welfare of India at heart. 

Naturally, in so vast a country as India, with such varying conditions 
of population and climate, the resolutions on the subjects before the meeting 
had to be drafted in general terms but one point on which there was com- 
plete unanimity was that more funds were required for this work, and thaf, 
the bulk of them should come from the Central Government, a matter on 
which the Hon’ble Member who presided was, of course, unable to give any 
assurance. 
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It waa, however, pointed out that there were several ways in which a 
province could, under the hew conjBtitution, raise money for such an object 
as this, as for instance by levying a small cess on animals exported from 
or imported into a province ; and provided the money so raised was spent 
on live-stock improvement there did not appear any objection to such a 
measure. 


This discussion also brought out the great necessity for making all possi- 
ble ixse in future of all suitably -trained staff, in a province or State, avail- 
able for live-stock improvement work, and it was particularly recommended 
that, in the provinces where the veterinary staff was not already pro- 
vincialized, steps should be taken to define more rigidly the different duties 
of the Veterinary Department, so that at least part of the staff would be 
released for disease control and live-stock improvement work directly under 
the control of the Director of Veterinary Services. 

It has often been said that no improvement in India’s live-stock can be 
expected until better provision is made for feeding it. Quite naturally, 
therefore, a great deal of the discussions w^as devoted to this subject in 
which the Conference had the benefit of the advice of several experienced 
forest officers, who emphasised the point that the Forest Department was 
intimately concerned in this question of providing more fodder for our ani- 
mals particularly in the form of grazing. 

The point was made, however, that the number of animals that could 
avail themselves of forest grazing was comparatively small, and that, speak- 
ing quantitatively, it was more important to take up the question of improv- 
ing other grazing and waste lands, which it was hoped to do through the 
agency of provincial Fodder and Grazing Committees. At the same time, 
the importance of introducing special fodder crops into the usual rotation 
was stressed and special emphasis was laid by agricultural experts on the 
advantages of a leguminous crop like borsoem, which in some irrigated areas 
was reported to have already caught the imagination of the ryot, on account 
of its value both as a fodder for stock and for improving the fertility of the 
soil. 


Lastly, reference must be made to the decision to establish Cattle Im- 
provement Funds in the provinces, with the double object of providing an 
outlet for the generosity of those persons who wished to follow His Excel- 
lency the Viceroy’s example of doing something tangible for the improve- 
ment of live-stock and a stable fund on which live-stock officers could draw 
from time to time to supplement the efforts of the official organizations 
concerned with live-stock improvement work in the province. It was 
proposed also to set up provincial Live-stock Improvement Boards or Asso- 
ciations, including a numl>er of non-officials, which might thus be in a posi- 
tion in future to contribute substantially to the development of the live- 
etopk industry in their province. 





ORIGINAL ARTICLES 


SONS OF THE SOIL 

(STUDIES OF THE INDIAN CULTIVATOR) 

IV. THE KUNBI OF GUJARAT (BOMBAY PRESIDENCY) 

BY 

B. S. PATEL, B.Ag., N.D.D., N.D.A. 

Live-stock Expert to the Oovemment of Bombay 


Gujarat is the northern part of the Bombay Presideney and comprises 
the four British districts of Surat, Broich and Panch Mahals (now one district), 
Kaira and Alimedabad, and portions of the Baroda vState, whose territory is more 
or leas intermingled with the four British districts. 

The soil is alluvial in origin and rich. The soils of Broach and Surat districts 
are of the heavy black cotton type, Surat soils being heavier. In the Surat tract, 
there is garden soil of recent origin on the banks of the rivers and this is used 
for irrigated crops. The soils of the Kaira and ikhmedabad districts are of lighter 
colour and vary from clay-loam to sandy types. They are well drained and well 
supplied with underground water which is fully utili^;ed by means of wells for 
growing tobacco and vegetable crops. The type of hirming followed is mixed 
cereal farming with dairying. 

Gujarat depends upon the south-west monsoon for its rains which fall be- 
tween June and October. The southern part receives forty to sixty inches of rain 
and is practically free from famine. The central part receives thirty to forty 
inches of rain, whilst North Gujarat receives twenty to thirty inches of rain and 
is liable to scarcity^ The northern and eastern [larts of Gujarat are liable to 
occasional frost in the cold weather. 

The cultivators of Gujarat iiKjlude many class{\s, the chief being the Leva 
Kunbis or Patidars, Kadva Kunbis, Anavils, Bohoras, Kachhias, Rajputs, Kolis, 
Parsis, Mussalmans, Bhils, and Dublas. Of all these, theKunbi is common to all 
districts of Gujarat and is the most important type. Ho is by far the best culti- 
vator. It is the Kunbi who has made Gujarat so productive as to earn the name 
of the ‘ Garden of Western India ^ The character of the soil in Kunbi hf)ldinga 
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has been improved by a long course of careful husbandry. Sandy portions 
near Nadiad, Borsad, and Anand in Kaira district, have been converted by the 
intelligent ryots into garden land. Similar! y, the heavy and rather impervious 
cotton soils of the Surat tract have been made fertile by the hard work of the 
Kunbi. 


The Kunbi is now-a-days a peasant proprietor. Formerly the Kunbis in 
Kaira and Broach held the village land jointly on Narva or Bhagdari tenures. 
Under Narva or Bhagdari tenures, the village community, i.e., those who shared 
the village lands, settled hereditarily and jointly for the payment of the revenue 
assessment to the government. In Bhagdari villages revenue was fixed on each 
field, whereas in the Narva tenure, the revenue was fixed in the lump for the vil- 
lage and its division left to the co-sharers. This was possible as the village was 
originally owned by one person. As the population increased, joint ownership 
continued for some generations, but eventually due to the great increase in popu- 
lation and to internal strife and jealousy, the Raiyatwari tenure has been preferred 
by the Kunbi. 

The Kunbi lives in a group in a village even now, as he is apprehensive of 
thieves, and so he has often to live several miles away from his holdings. The 
village is generally built in the centre of the cultivated area. The village has 
a tank and a well for common use. Near the tank and in front of the village, 
there is an open space shaded with trees, which is used as a play-ground for the 
village youths and a resting place for travellers. In this open space, round some 
aged tree, there is usually a raised platform made of earth and bricks. On this 
platform the village elders assemble at night for smoking the hukka and for 
talk. 

The Kunbi usually lives in a comparatively well-built house, two or three 
storeys high. The houses, constructed of bricks and tiles, are built in rows of 
three or four, each group having a common courtyard and a gate. Cattle are tied 
in the courtyard and, in Southern Gujarat, the ground floor of the house is shared 
by the cultivator and his cattle. This practice tends to make the dwelling in- 
sanitary. The ground floor has two rooms— the inner and the outer. The house 
has two main doors, one opening into the back-yard, and ihe other opening into 
the courtyard. There is also a door between the inner and the outer rooms. In 
some oases the back-yard is enclosed to provide a kitchen. Houses are not pro- 
perly lighted and ventilated, particularly when the main doors are closed and 
were it not for the Kunbi and his family working the whole day in the open, they 
would suffer in health. 

Physically the Kunbi is of medium stature and build. He is fairly hardy 
and is fond of the toil and hardship associated with farming. He is sober, quiet, 
industrious, enterprising and frugal, except on special occasions such as marriage 
and death ceremonies, when he spends rather beyond bis n^eans, vying with his 
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richer brethren. He is very hospitable, frank by nature, simple in his habits and 
is a good husband and father. 

His dress consists of a piece of white cloth wrapped round his head by way 
of turban, a har^di (a coat up to the waist) and a dhoti covering his legs. Better 
classes of Kunbis, particularly the Patidars of Kaira, dress themselves more ela- 
borately by wearing the angarkha (long coat) and a turban. 

The feunbi’s food consists of coarse rice, tur-dal, bajri or jowar bread, and 
a few vegetables, usually grown by himself. Though every Kunbi keeps a milch 
buffalo or two, he cannot afford much ghee (boiled butter), which he takes very 
sparingly. Even milk is not taken daily. It is stated that he does not give 
sufficient milk to his children as he is able to sell his milk readily. This is par- 
tially true in some cases ; in other cases, it is due to the ignorance of the Kunbi 
as to correct value of milk for growing children. However, he takes plenty of 
butter-milk, either by using it in preparing porridge of bajri or jowar flour, or by 
making it into curry, or drinking it with his meals. The Kunbis of Broach and 
Surat, as a rule, have taken to tea-drinking twice or thrice a day, but few people 
in other parts have acquired this habit. Tea is usually boiled black and served 
with a lot of sugar and some milk. 

The Kunbi’s amusements are unfortunately few and mainly comprise marri- 
age parties, dramas seasoned by plenty of coarse wit, or attendance at a local 
fair or at a few friendly f)artieH, where the delicacies of parched grain of bajri, 
jowar, or wheat, or undhia prepared from the bean, Dolichos Lahlab, are eaten. 

The old village s])orts or games like gedi dada (a game played with a babul 
stick, shaped like a hockey stick, and a soft ball made of rags) and other Indian 
games played without any equipment are unfortunately becoming things of the 
past. 

Another amusement, that is common in the north is the garba dance, usually 
practised by men and women during the Dasara week. In winter, there is often 
a vocal music discourse given on the Mahabharata at night by a party of man- 
bhats {man being a big copper pot with a narrow mouth used by the party along 
with musical instruments) and such occasions are well attended by all, young and 
old, men and women. 

Fortunately, the Kunbi is sober and is free from the vice of drink. However, 
in certain parts the Kunbi has become a confirmed litigant, and is not a cheerful 
loser. 

The profession of agriculture in India is hereditary and a great deal of agri- 
cultural knowledge and skill has been developed in the Kunbi. His agricultural 
skill can be seen in the general high standard of cleanliness of his lands, his care- 
ful repeated ploughings, abundant manuring, perfectly straight sowing, utiliza- 
tion of every little space available for crop production, the skill with which 
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rotation of crops is designed to build up and maintain soil fertility and the long 
distances over which irrigation water jfrom wells is conveyed across all sorts of ob- 
stacles to his cultivated fields. The Kunbi is very fond of his cattle and he likes 
to ti^ them near or in his house so that he can feed them at night. Even the bul- 
locks are carefully bathed in hot water in the evening after a heavy day^s work. 

The Kunbi possesses a keen sense of the value of money and this plays an 
important part in the design of his field operations and in the methods of market- 
ing his crops. 

The Kunbi knows his job so well that it is difficult to convince him of the uti- 
lity of new improvements but, once he is convinced, he is not slow to take to them, 
even if it is necessary to invest a lot of capital. This trait can be seen in the good 
and valuable hve-stook ho keeps, in the quick and almost universal change over 
from mhots to oil-engines an<] pumps or to Persian wheels ; in the growing of costly 
fruit crops, in adopting wider sowing of crops like cotton, in taking to green 
manuring, and in the use of new artificial manures. 

The Kunbis in the Surat tract are well organized and there are many co- 
operative groups of villages that produce the pure seed of improved varieties of 
cotton and market their cotton crop jointly. 

In the days before the great famine of 1899-1900, the Gujarat Kunbi knew 
little of calamity. All his current resomoes were, however, used up to tide over 
that big disaster. Since then, there have been many bad seasons during the past 
twenty-five years, which have resulted in many people migrating as labourers 
to the cotton mills at Ahmedabad, and to distant lands like East and South 
Africa, to earn their living. This development has been helpful to people at 
home. The period of high prices during and after the great war helped to 
improve the condition of the farmer, but much of the profits then gained were 
spent on houses or in purchasing new lands at very high prices. Like most other 
cultivators, the Kunbi carries a considerable weight of debt. 

In addition, the pressure of population on the land has so much increased 
that the Kunbi has found it necessary to take to other trades and professions. 
Yet he prefers agriculture and it is mostly the Kunbi who has ventured to take 
up waste lands in Gujarat for large-scale cotton-growing and, in many cases, has 
migrated to Central India for agricultural purposes. Though he has paid high 
prices for such lands he has almost invariably made a success of his agriculture 
wherever he has settled on account of his inborn skill and industry. 
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SONS OF THE SOIL 

(STUDIES OF THE INDIAN CULTIVATOR) 

V. THE LINGAYAT OF THE KARNATAK (SOUTHERN MAR\THA 
COUNTRY, BOMBAY PRESIDENCY) 

BY 

Rao Bahadur S. S. SALIMATH, B. Ag. 

Deputy Director of Agriculture^ Southern Division, Dharwar* Bombay Presidency 

The Karnatak forms the southern portion of the Bombay Presidency and 
comprises the four districts of Dharwar,^Bijapur, Belgaum and North Kanara. 
Agriculturally it may be divided into two distinct tracts, the ‘ Malnad ’ and the 
‘ Baila-Seemi The first is the western hilly tract with a large forest area and 
limited cultivation. The second is the extensive plain covering the central and 
eastern portion of the Karnatak. The latter is also known as the ‘ Yeri-nad * 
from the colour of its soil which is black. 

The Malnad is comparatively a small tract. It has a heavy rainfall, ranging 
from 40 to 160 inches. Rice forms the main crop and is grown in terraced fields 
in the valleys. The Baila-Seemi is by far the bigger and more important area. 
It extends over the whole of the Bijapur district and over two-thirds of Dharwar 
and Belgaum districts, covering an area of 11,800 square miles with a cultivated 
area of five-and-a-half million acres. It is favoured by both monsoons and has 
a total rainfall ranging from twenty to forty inches. Its wet season thus extends 
over a period of eight months in the year. The rainfall is greater where this tract 
meets the Malnad but, towards the east, it decreases and the crops are often subject 
to scarcity. The long wet season permits a wide range of kharif (early), rabi (late) 
and two-season crops. It is noted for its medium -stapled ‘ Kumta ’ and 
‘ Upland ’cottons. 

The Karnatak cultivator belongs to a community called the Lingayat which 
forms the bulk of the population. As a distinctive feature of his caste, the Lin- 
gayat wears constantly on his person a ‘ Linga ’ which is a religious symbol of the 
God Shiva, He is a strict vegetarian and a total abstainer from intoxicating drinks. 
For generations, farming has been his only profession, handed on by father to son. 
By tradition, training and religion, the Lingayat farmer is a son of the soil and a 
lover of his cattle. He differs both in body and mind from his cultivator brother 
of the Maharashtra. He is more Dravidian and is bigger-boned and deeper brown 
in complexion. 
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His dress is very simple, consisting of a turban, a shirt, a dhoti and shoes (cha/p- 
pals). The turban is typical of the Kamatak and is worn by the rich and poor of 
all coramimities. It is a plain square piece of cloth, with or without a border, stret* 
ched diagonally and wrapped round the head. It is usually white, except on 
ceremonial occasicms, when coloured turbans, wholly or partly of silk, are used. 
The Kamatak farmer when out of doors is never without his turban. In addition, 
he occasionally carries a piece of cloth on his shoulder over the shirt. 


His diet is very simple. It consists mainly of jowar bread, nucchu (broken 
and boiled jowar grain), boiled pulses, a small quantity of any vegetable that may 
be available and some rice if he can afford it. HLs holiday dish is either huggi 
(whole wheat grain boiled with some or (boiled wheat, dried, pounded 

and mixed with some gul). The latter is preferred for journeys and in camps. A 
boiled and sweetened macaroni-like wheat preparation is also very much liked and is 
used on ceremonial occasions. Onion, garlic and chillies are his main spices. He 
generally maintains a she-bufifalo and uses the curds and butter-milk for himself 
and his family. He gives a small quantity of milk to his children but chiefly makes 
butter and sells it. Ghee is a luxury which he enjoys in small quantities only on 
holidays. He daily uses some safflower oil in place of ghee with his spices. He 
seldom has any fruit in his diet, but eats a few mangoes in season. His children 
in addition eat plantains. Spiced and salted pickles of green mangoes, tamarind, 
or cucurbits generally serve as accompaniments to his bread. He has no sweet pre- 
serves. He is content with whatever he grows and can obtain locally. As his 
religion enjoins on him, he eats to live and there is no luxury about his diet. It 
may be noted here that his food is rich in carbohydrates and proteins but lacking 
in fat and vitamins. 

The Kamatak cultivator’s daily routine is as follows. He gets up at 5 a.m., 
feeds and grooms his bullocks, brings water for his family, takes a light breakfast 
of the previous day’s bread and then moves out to his work with his bullocks and 
necessary implements. He works in the fields till mid-day. Meanwhile, his wife 
sweeps the house, cleans the byre, grinds corn and prepares fresh food and takes 
it to her husband in the field. The farmer then has his lunch and he and his bullocks 
have a couple of hours’ rest. He resumes work at 2 p.m and continues till about 
5 P.M. when he takes a third meal of jowar bread and boiled pulses and returns home 
with a head-load of green fodder when available. H is wife, w^ho also works on the 
farm, accompanies him. On arrival home, he again grooms and feeds his cattle 
and takes some rest. This is the only time when he can meet his neighbours, and 
discuss matters of personal and local interest. He has his supper at 8 p.m. He 
then gives some fodder to his cattle and goes to bed. Monday is an off-day for 
bullocks and is the regular washing day when the house is generally cleaned and 
clothes and cattle are washed. He also invites the priest to visit him on these 
days, feeds him and receives his blessings. 
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In the sowing and harvesting seasons, he is very busy with his farm work and 
finds little time to do anything else. In other seasons he has light work but has 
not taken to any by-industry worth mentioning. 

The Kamatak farmer has very few organised games to play. His children most- 
ly play marbles, ‘ tip-cat and similar games as they have no costly ac- 
cessories. There are no regular playgrounds and children and young boys 
play in the village streets or on grazing grounds while tending cattle. Young 
men are fond of wrestling and gymnastics. Most of the villages have common 
gymnasiums and the youths go and practise there for an hour or two in the 
evening. Men past middle-age take no active part 'in any game but are very 
fond of witnessing wrestling matches. The farmer's amusements are equally 
simple and are largely connected with his bullocks. He has some special 
holidays in the year when he decorates his bullocks and takes them out in procession 
through the village and holds competitive tests of their physical strength in dfaraw- 
ing heavy loads. Religious and cattle fairs are very common after the harvesting 
season and the farmer takes great pleasure in visiting them with his family. Wrestl- 
ing matches are invariably arranged at these fairs and these attract large 
crowds of Lingayat cultivators. The farmer does three things at these fairs. He 
worships his God, buys his requirements and enjoys shows like wrestling matches, 
the singing of country ballads and the performance of village dramas. Another 
occasion of great interest to him is the visit of his mami or religious gum when hifl 
enthusiasm is unbounded. 

Tlie Lingayat farmer has no real vices. His only habits are to smoke tobacco 
in green leaves and to chew it with pan. Tea drinking is a recent introduction 
and is slowly increasing in the villages. The farmer has, however, many drawbacks. 
He spends much during marriage occasions and very often runs into debt. He 
is illiterate and has caste prejudices. He has no liking for any other occupation. 
His religion does not allow him to take to poultry and sheep-breeding. He does 
not even touch eggs and washes his hands if he does so. His wile interests her- 
self in dairying and earns some money by selling butter. For repairs to his im- 
plements, he depends on the village carpenter and smith. He is a poor tradesman 
and it is his wife that carries out the weekly shopping. She buys even his pan 
and tobacco. He is easily excitable when differences arise regarding his honour 
or his land and is a hard litigant in such matters. Such disputes may easily result 
in his financial ruin or in physical injury. His knowledge does not extend beyond 
his daily routine. 

The Karnatak cultivator grows mostly dry crops. By age-long experience 
he knows when, how, and what to do. He is diligent and hard-working but not 
progressive. In most cases he owns a small piece of land and takes on lease other 
portions to make a good unit for a pair of bullocks. Farming being his only 
profession, he competes for the possession of land and often pays heavy rents. 

P2 
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Depending upon rainfall as he does, he suffers in bad years and gets into debt. 
Heavy expenditure on marriages and litigation causes additional debts and interest 
charges to accumulate. He is very fond of his lands and does notlike to part with 
even a portion of them to clear off his debts. He thus allows the interest to accumu- 
late until the whole of bis land is at stake. He knows the art of farming but gambles 
when taking lands on lease. The great depression during the last few years has 
put a check to this gambling and he is now attempting to cultivate other’s lands 
mostly on the share-system. He is by nature an honest and industrious worker 
and, if wisely helped and guided, should have a better future. A few farmers 
are met with here and there who have not only not incurred any debt but on the 
contrary have improved their position. These are mostly men who have not tried 
to gamble and who have taken to the improvements introduced by the Agricultural 
Department. 



THE SEARCH FOR NEW GENES* 

BY 

B. P. PAL 

Imperial Economic Botanist^ Imperial AgricvUural Research Institute, New Delhi 


The genes 

It has long been known that plants, like animals, are composed of minute 
cells and that in the middle of each cell is a denser body, termed the nucleus, in 
which, during cell division (the proo^ by which the plant or animal grows or 
replaces damaged tissue), are found dark-staining, rod-like bodies termed 'chro- 
mosomes It has been demonstrated that these chromosomes contain a large 
number of living particles called ‘genes’ which are arranged in linear order along 
the length of the chromosome. The hereditary elements or genes are the de- 
terminers in the development of hereditary characters and are transmitted from 
one generation to another by means of chromosomes in the germ cells. All heri- 
table characters whether structural or functional are due to the actions or reac- 
tions of the genes with the environment. The genes may, therefore, be termed 
the units of inheritance. 

Genes are inherited in groups, that is to say, certain genes are found to pass 
together from one generation to the next. It has been observed that the number 
of groups of genes corresponds with the number of chromosomes in the gorm- 
cells of a particular organism. Thus, for example, the pomace fly with four ohro- 
moBomes in its germ-cells has four groups of genes, maize with ten chromosomes 
has ten groups. The genes which are inherited together are said to be linked. 
Sometimes, however, the linkage breaks down and as a result of crossing over 
{t.6., exchange of pieces of chromosomes) one or more genes may be transferred 
from one group to another. 

The genes are extraordinarily stable and normally pass from generation 
to generation without change. Occasionally, however, sudden changes or muta- 
tions occur. The mutated gene retains the property of stability and goes onward 
as before in its new condition. The exact nature, action and physiology of the 
genes are still unsolved, but they are believed to be complex protein molecules. 

The number of genes present in each organism is very large. It has been 
estunated that the number of genes vital to the normal life of the pomace fly, 

*This is the seventh of a series of popular articles for practical farmers on various 
a|[ri cultural subjects of general interest. 
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Drosophila melanogaster, is not less than 14,380. In plants, the inheritance of 
a large number of genes has been studied. This is especially true in the case of 
maize where the inheritance of over 350 genes has been investigated. 

The importance of new genes in plant breeding 

The scientific breeding of cultivated plants has become indispensable in the 
agriculture of progressive countries, in order to meet the changing and increasing 
demands for food and raw materials. The re-discovery of MendeFs laws of here- 
dity in 1900 gave a stimulus to plant breeding, and numerous new forms of plants 
have been evolved by selection and hybridization. After a time, however, it be- 
came apparent that in many cases the limit of improvement by this means had 
been reiichod. The genes present in the existing varieties “had all been utilised 
and all the most desirable combinations had already been attained though in 
many oases the ideal had not been fulfilled ’’ [Hurst, 1936]. It became necessary, 
therefore, to discover or introduce now genes and to devise new ways of combining 
them with the old genes. 

It has been found that, in the case of many crop-plants, wild or little-known 
allied species or varieties exist and in several oases these are resistant or immune 
to the devastating diseases which atLiok their cultivated relatives or they possess 
some other attributes which render them desirable material for breeding. If 
the genes conditioning the disease-resistance and other desirable attributes of the 
wild or semi-wild species could be incorporated in the commercially cultivated 
varieties of crop-plants by hybridization, many of the most pressing problems 
of crop production would be solved. To facilitate such work, modern i)lant breed- 
ers are constantly on the search for new genes for use in plant breeding. 

The search for new genes 

To achieve this object, the agricultural departments of several countries, 
notably Russia, U. S. A. and Germany, have organized expeditions to different 
parts of the world to make collections, in their probable places of origin, of as many 
varieties of crop plants and their wild allies, as possible. 

The Russians under the able leadership of Dr. Vavilov, Director of the Insti- 
tute of Plant Industry, Leningrad, have during the last decade carried out this 
search for new genes on an extensive scale and in the most systematic way not 
cmly in their own country but in a great part of the Old and New Worlds. They 
sent out expeditions to various parts of Russia, Asia Minor, Caucasus, Transcau- 
casia, Turkistan and Siberia, as well as the outlying areas of Sin Kiang and 
Mongolia, North-Western India, Afghanistan, Persia and Abyssinia, while in the 
New World in 1926 and 1920 they sent expeditions to Mexico, Guatemala and 
Columbia and in 1927 and 1928 to Peru, Bolivia and Chile. Many hundreds of 
new varieties, both wild and cultivated, have been introduced into Russia and 
these oontaip many thousands qf pew and valuable genes, 
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The United States Department of Agriculture maintain a Bureau of Plant 
Introduction which is continually introducing into the United States useful wild 
and cultivated plants from all over the world. From time to time expeditions 
are sent to collect special crop plints and their wild allies, to the probable centres 
of origin in the various parts of the world. 

The Germans under the leadership of Schick, in 1931-32, also have made 
important collections of potatoes from Latin America for the Kaiser Wilhelm 
Institute at Miinoheberg. 

The study of the probable places of origin of cultivated plants discloses the 
striking fact that most of them have come from certain restricted zones in the Old 
and the New Worlds. Among the most important of these areas are the regions 
between the foot of the Western Himalaya and the Hindu Kush, certain parts 
of China, Asia Minor, and Abyssinia, in the Old World, and Central America 
(including Southern Mexico) and Peru, Bolivia and Chile, in the New World. In 
their respective centres of origin, cultivated plants display a wealth of varietal 
diversity whicii is not to be found elsewhere. A churacteristio feature is that these 
primary centres frequently include a large number of genetically dominant cha- 
racters. As we proceed outwards towards the periphery of the region of maximum 
diversity, forms with recessive characters bccortie more evident. 

The researches of Vavilo\ and his co-workers have shown that the region 
of north-western India and south-wistern Afghanishiii is the place of origin of the 
soft and club wheats and also of many other field and garden crops, e.g., rye, pea, 
lentil, beiuis, flax, carrot, etc. The 28-chromosoTne group of wheats has had 
an entirely separate centre of origin, in Abyssinia. The eastern Asiatic region 
has probably seen the origin of rice, soybean, and some of the millets. In the 
New World the rather restricted territory of Central America (including Soujihom 
Mexico) is the home of such plants as maize, teosinte, the common bean, annual 
pepper, agave, anona, Sixpohi, papaya, etc. Tobacco probably originated in South 
America. Tlie potato plant probably liad more than one centre of origin. 
While the island of Chile and tlie neighbouring islands off the coast of Chile are 
probably the centre from which the common cailtivated potato originated, many 
cultivated and wild species have originated in the Peru-Bolivian tableland. 

It is a striking fact that, until comparatively modem times, the Old World 
and the New World had few cultivated plants in common. The great majority 
of the cultivated plants of the two hemispheres are represented by entirely diff- 
erent genera and before the days of Columbus many cereal and leguminous crops 
cultivated in the Old World were unknown in America, while American crop- 
plants such as the potato, maize, etc., had not been introduced to the Old World. 

It will be apparent that many of the important centres of origin are asso- 
ciated with the tropics or sub-tropics and the i)resenoe of mountains. This may 
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perhaps be oonneoted with the fact that in such regions an optimum of moisture, 
heat, light and substratum have afforded favourable oonditions for the origin and 
accumulation of varietal diversity. Mountainous areas tend to act as isolators 
and thus may have played a part in the differentiation and divergence of species 
and varieties. An interesting speculation that cosmic rays might be responsiUe 
for the greater diversity and density of species near the mountain tops has been 
advanced by Dixon, Hurst and, more recently, by Hamshaw Thomas. The 
cosmic rays are particles of very great energy which are constantly reaching the 
earth in very great numbers and closely resemble the X-rays in their properties 
and effects. As X-rays are at present the most eflioient agents known for the 
artificial production of mutations, it appears possible that cosmic radiations may 
have been a factor in the production of varieties by direct action on the germ- 
plasm. It is interesting to note that the centres of origin of cultivated plants 
are also often near the centres of ancient civilizations. 

With the acceptance of the concept of primary centres of origin of cultivated 
plants, the expeditions referred to previously have naturally been directed to the 
probable centres of origin of the plants of which it was desired to obtain further 
material. As a result of these expeditions a vast wealth of material has been col- 
lected which has entirely altered our views regarding the varietal diversity of 
many important crops. For instance, prior to the Russian expedition to Abyssinia 
in 1927, the general belief was that the 42-chromosome wheats possessed the 
greatest degree of variation. This expedition, however, revealed such a number 
of botanical varieties and varying characters in the 28-ohromosome wheats that 
the former view has had to be considerably modified. 

The material collected by such expeditions may be useful in two ways : (1) 
the new species or varieties which have been discovered may prove directly use- 
ful for cultivation in the country to which they are introduced, (2) they may 
provide valuable material for breeding. Referring to (1), it is well to recall that 
many of the principal crops entering trade have been introduced into the part 
where they are now extensively grown from some other region of the world. 
Thus, for instance, rubber, which is mainly grown in the Far East, originally 
came from the Amazon region of South America. Sugarcane, which is perhaps the 
dominant crop of the West Indies, came from the East. Cinchona, a native of 
South America, is largely cultivated in the Dutch East Indies. Many other ex- 
amples can be given. It is clear from these that the possibilities of plant intro- 
duction and acclimatization are probably not yet fully exploited. Certain crops 
which are much valued in Peru, Chile and Brazil are yet unappreciated elsewhere, 
e,f. uUuco (Vllucus tuberosus Lozano), oca (Oxaih ttiberoms Molina), etc. 

The greatest value of the new material, however, is as a source of ma- 
terial for crop improvement. To give a single ins^nce, potato breeding has been 
revolutionised by the discovery in Central and South America of a large numbw 



Search for new genes 


67 ? 


of cultivated species (hitherto unknown and totally distinct from the common 
cultivated species, Solanum tuberosum L,) and wild species. Several of these 
species possess valuable characters not present in the genetic constitution of S. 
ty^rosum. Thus 8, demissmn Lind]., 8, Antipoviczii Buk. and 8, neoautipoviczn 
Buk. are immune to the dreaded late blight caused by Phytophthora infestans 
(Mont.) de Bary. 8, acaule Bitt., 8. demissum, 8, ajanhuiri Juz. et Buk. 
and a few others are frost-resistant. 8. Rybinii Juz. et Buk. is resistant to virus 
diseases and is also free from dormancy of tubers. 8 , phureja Juz. et Buk. has 
an unusually high protein content and 8. andigenum Juz. et Buk. contains genes 
for high yield, and a certain amount of resistance to disease. Potato breeders are 
busy attempting to transfer the genes determining these attributes to the 
common commercial varieties. 

Advances in the technique of hybridization of widely different species and even 
genera, and the discovery that sterile hybrids may be rendered fertile by the doub- 
ling of the chromosome sets, have made it possible to bring together gene-com- 
plexes in desirable combinations. In Java and India, the practical value of the 
distant crosses between sugarcane {Saccharum officiimrum L.) and the wild sugar- 
cane (aS. spontaneum L.) and l)etween sugarcane and sorghum is well known. An- 
other remarkable example is the cross between wheat and a perennial grass (Ag- 
Topyrum) which .has been achieved in Russia and holds out prospects of obtain- 
ing a perennial wheat with great hardiness, capable of being cultivated in regions 
where ordinary wheat cannot be grown. 

Other methods or increasing genetic variability 

Mutations and changes in the genetic constitution of plants have been in- 
duced by means of X-rays, chemicals, changes of temperature, centrifuging, graft- 
ing, mutilation, etc. Most of the mutations produced artificially have, like those 
produced in nature, proved to be retrogressive and of little practical value. The 
importance of haploids and polyploids in plant breeding, however, has been 
realized and methods for promoting their production are being devised. 


Conclusion 

Modem plant- breeders are building up and maintaining extensive colleotions 
of cultivated crops and of wild-growing species which may be of possible value 
for plant breeding. There are, however, stiU many areas in the world the plant 
resources of which are as yet untapped. China, one of the primary centres of origin 
of cultivated plants, offers wide opportunities to the plant explorer. The vast 
natural resources of the Amazon basin, owing to difficulties of penetration, have 
hardly begun to be exploited. There remains also the prospect of entirely new 
basic spedes, hitherto uncultivated, being brought into use by man. 


0 
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The plant breeder must teduoe the hazard of crop losses through pcwts mad di- 
seases by breeding resistant or immune Tarieties. The new condittons of modem 
life allow diseases to become serious and to spread rapidly. New forms of di- 
seases and new needs are constantly arising and new varieties of orcq) pfaicats ace 
in constant demand. The search for new genes therefore goes on. 
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Abandoned fiedds near Duman, Jhelum district, in the last sta^^os of destriietivi* 
The gullies here have cut liaok from the adjoining torrent bed through grazin 
eventually undermining the previous system of watt bandi and terraced fields. 
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PLATE XXXVI 
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Fig. 2. Country south-east of Rawalpindi left literally as hare as a desert and (‘rodirif’ fast — 
result of persistent ^oat browsiii", tnde flock of goats on left. The run-off from siiedi 
1 the immediate cause of floods which destroy fields and submerge them under dumps 



THE FOOT-HILLS GRAZING PROBLEM IN INDIA* 

BY 

R. M. GORRIE, D.So, I.F.S, 


India contains such a variety of climates that it is difficult to convey a general 
picture of grazing conditions for the whole of it. The climate varies from real 
desert with a 3-inoh rainfall to Cherapunji with its famous 400 inches. This paper 
is concerned with the drier half of the country, in which the rainy seasons are 
separated by sufficiently long periods of drought to make fodder supply a serious 
problem. It, therefore, applies to the Punjab and North-West Frontier, Sind, 
the United Provinces, Central Provinces, Bihar, Orissa, the drier parts of Bom- 
bay and Madras, and a multitude of Indian states which are included within 
this vast tract of country [Gorrie, 1933]. Whether the rainfall is 80 in. or 8 in., 
it occurs in a short series of monsoon storms, after which the country is parched 
for many months, mitigated to a varying extent by gentler winter rams, which 
are at best unreliable. Winter frost reduces the variety of vegetation in the 
north-west, and increases the difficulty of keeping animals in condition ; thus 
in spite of a more or less regular monsoon the nett result in the Punjab plains 
and foothills is a climate strangely akin to that of the ‘ South-Western Desert * 
of U. S. A. and the interior range lands of Australia. 

Almost every kind of live-stock competes for a living — milk cattle, plough 
cattle, water buffaloes also used for milk and plough, sheep, goats, camels, don^ 
keys, mules and pack bullocks, plus huge migratory flocks of sheep and goats 
which descend from the high hills every autumn to the adjoining plains, like 
locusts in their numbers and powers for sheer destruction. The better-known 
breeds of Indian cattle such as Hissar and Danni are bred only in areas where 
there is practically no common grazing ground left, or are kept as pampered 
pets stall-fed by the household to which they belong. Where the people have been 
forced to rely entirely upon stall-feeding they have naturally concentrated upon 
fewer and better animals. The awful deterioration in the type of cattle wherever 
common grazing still persists as the usual practice is a moat striking and 
consistent feature of Indian animal husbandry. This deterioration is seen at 
its miserable worst in all districts containing large areas of wild land too steep 
or too poor for cultivation, and, therefore, includes the whole of the Western Hima- 
layas and the many ranges of lower hills further south. The incidence of live- 
stock to ploughland varies from 0*62 head per acre in Ludhiana, a typical non- 
forest district, to 0-98 head per acre in Rawalpindi, a forest district. As the 

♦ This paper appeared in the June 1937 issue of Herbage Reviews published by 
the Ipiperial Agricultural Bureau. — ^E d. 
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fann community alters towards the grazier type, the daily milk output per cow 
drops from somewhere about sixteen or twenty lbs. of milk to less than a J lb. 
This is no exaggeration ; the average village cow in the foothills seldom 3 ield 8 
more than a chittanh^ which is two ounces. 

Apart from grazing, the food resources for animals comprise {a) straw and 
stubble from crops such as rice, wheat, and sugarcane ; (6) leguminous and other 
fodder crops ; (c) out grass ; and (d) tree loppings. Rice straw is the mainstay 
in many districts but is not in itself a maintenance ration. Lander and Dharmani 
[1931] place the value of Kangra rice straw as well below this standard, which 
is the minimum digestible protein needed to keep a cow fit when not working ; 
it would not provide for a plough-bullock at work nor for a good milker. Wlieat 
straw is somewhat better in food value, but the amount available is sufficient 
only for a short time after each harvest. The chief fodder crops are juar {8or- 
ghum durra) and in irrigated tracts berseem and shaftal^ both forms of clover, and 
lucem ; again the amount of these fodder crops is in inverse proportion to the 
amount of wild grazing land available, and the poorer cb'stricts have such a hard 
struggle to find enough land for their own food crops that they camiot grow any 
fodder. This is a point which many animal husbandry enthusiasts have failed 
to grasp. 

The value of cut grass is also pretty low in the foothill areas, partly owing 
to the natural poorness of the grass crop from land which is heavily over-grazed 
for at least nine months in the year, and partly owing to the method of harvesting 
the grass. At the time when hay ought to be made in the months immediately 
following the monsoon, the cultivator is busy with hivS autumn ploughmg, so the 
cutting of grass is inevitably delayed until only the dry bones of the grass crop 
are left. It is not possible to alter the agricultural calendar, so improvement 
appears to lie along the lines of grass cultivation by contour ridging and, by any 
other means which will keep the grass longer green. The possibilities for the 
improvement of wild grasslands along such lines are tremendous, but so far are 
practicafiy untouched. Possibly the best samples of ordinary foothills grass 
crops are harvested by the Military Grass Farms from areas which they hold 
or lease, and the analyses of these show [Lander and Dharmani, 1937] that very 
few of them constitute a maintenance ration, though these are above the village 
average in so far as closure is enforced for the whole year instead of only the mon- 
soon months. 

A peculiar feature of Indian animal husbandry is the dependence of many 
localities upon tree loppings for fodder. In the oak zone of the lower hills at 
4,000 to 6,000 feet Qucrcus inco/na and dHatcUa^ in the higher hills Quercx^s seiTic- 
carpifolidf and in the more arid hiUs Quercus UeXy are all very heavily lopped 
so heavily in fact that one or other is being completely driven out and destroyed 
ovejr large fracts, e.^.^ dikUata in the Murree hills, Q, incana in Kangra. 
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The same thing applies in a still lower zone where Olea cuspidata, the wild olive, 
still persists in face of very heavy misuse in the limestone and sandstone of the 
Jhelum Salt Range and other arid hilly tracts below 8,000 feet altitude. The 
combination of persistent grazing, browsing, and lopping under an exceedingly 
arid climate is more than even this hardy species can stand, and it is disappear- 
ing from a landscape already devastated by erosion. Many similar instances 
could be quoted for the less arid tracts in the other provinces enumerated above ; 
the process of desiccation, disforestation, and inevitable erosion can be seen by 
any intelligent observer on any train journey across India from north to south 
or east to west. 

The human population of India is increasing at the rate of about three mil- 
lions per annum. Much of this increase is occurring in the tracts where nature 
in the first place provided easy conditions for human settlement, f.e,, a not 
too heavy rainfall for the ordinary farm crops, and natural grasslands in which 
cattle thrive and remain healthy. Within the heavy rainfall areas further east, 
the re-growt^h of dense tropical jungle and conditions inimical for live-stock have 
discouraged dense settlement. Therefore, much of the weight of this increas 
ing population is falling upon the * tension belt * where grassland can only persist 
under reasonable treatment, and if once destroyed, cannot reinstate itself as 
easily as it can under a slightly heavier or better -distributed rainfall. Hence, 
over very large tracts of country, natural grasslands have already disappeared 
and village live-stock are dependent upon bush and tree growth for their day to 
day existence. In most other countries live-stock is maintained on a ration of 
grass, and the bush growth which occurs in the grazing grounds is looked upon 
as a nattiral reserve which should be used only in times of acute scarcity ; in 
much of India the last vestiges of shrub growth already form the ordinary daily 
ration for the viUage herd. The amount of erosion caused directly through this 
state of affairs has to be seen to Ix^ believed. Figures of torrent intensity for 
various conditions of the plant cover in arid Punjab foothills have been published 
[Gorrie, 1936] giving the approximate maximum run-off in terms of cubic feet 
per second per square mile. The Pabbi range is a very low ridge of rapidly erod- 
ing Siwalik sandstone and shale, part of which (i) has been under a regime of 
afforestation and couutcir-erosion work for some years ; such land though not 
fully covered even when fully protected yields a run-off of less than 100 cusecs 
maximum, enables cultivation to be done close to the streams which drain from it 
and yields a revenue of a rupee per acre for grass cutting, (ii) Similar land under 
a passive regime of protection against grazing but with no active afforestation 
or gnlly-plugging work yields a maximum of 600 cusec^s. {Hi) Similar land 
under grazing, paitially but ineffectively controlled, yields 1,000 cusecs. Its re- 
venue is an anna per acre for grazing (l/16th of a rupee), and no cultivation is 
^possible within a very wide strip of sandy waste which borders the resulting 
tprrent bed in the flat lands below, (iv) In the fourth case, where persistent 
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cattle and buffalo grazing has destroyed the cover and reduced the area to slopes 
of shifting sand anchored only by the relics of scrub jungle, the run-off rises to 
the alarming figure of 1,600 cusecs. These figures are for small individual catch- 
ments of two to ten square miles area, and this last figure, therefore, represents a 
tremendously high percentage of run-off, in the neighbourhood of ninety per oent 
of the rainfall for the typical sudden torrential downpour falling on ground pre- 
viously parched by drought. 

The effect of this state of affairs upon the question of water supply is only 
beginning to be realised, although in a country where water is proverbiidly worth 
its weight in gold, one might have expected a more intelligent attitude towards 
water conservation. In spite of the warnings given by a series of forest officers 
since the activities of Baden Powell in 1870, the civil authorities, with one or 
two brilliant exceptions, have failed entirely to grasp the situation, and are only 
now having it forced upon their notice through the recurring failure of the Punjab 
canal systems to produce sufficient water for cold weather irrigation. 

There has been a popular impression in the Punjab that the water resources 
of the province were being husbanded by the Forest Department, but this is being 
gradually removed with the realisation that this department holds only a small 
percentage of the total foothill catchments, and even in these its hands are absolutely 
tied by legally bmding but ridiculously generous forest settlements under 
which effective control of grazing is more or less impossible. The rest, a very 
much greater area, lies in village grazing lands and in a number of native states 
where over -grazing, and other misuse of land such as bad cultivation methods, 
are even worse than in the Punjab foothill districts. Today the fringe of the 
problem has hardly been touched, in spite of very strong recommendations by 
the Royal CJommission on Agriculture for India of 1928. Animal husbandry in 
its widest sense, (including the control of gi’azing, the substitution of grass cut- 
ting and stall feeding, and the improvement of grasslands), as an obvious preli- 
minary to the improvement of the local live-stock has not been tackled because 
it is ‘ nobody’s child The Agriculture Department is mainly concerned with 
the breeding of improved strains of crop plants and the control of pests in the 
wealthier agricultural areas ; its staff seldom penetrates to the ‘ junglier ’ areas 
which are most in need of help. Tlie Veterinary Department is anxious to estab- 
liah improved breeds of all sorts and start sheep farms in a country already over- 
burdened with live-stock. The Forest Department is on a commercial basis 
in spite of being in nominal charge of large tracts which can never produce any- 
thing more than fodder, and intensive work is, therefore, confined to that small 
area of forest which produces revenue from timber. The Revenue Department, 
which ought to have the interests of the zamindar farmer at heart, is too anxious 
about its current revenue to be far-sighted in its planning and control of land uses. 
Thcore is great need for some new trend in district government which can com- 
bine the various technical specialists’ help in executing a sound policy of land 
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use trith fodder production as one of its main objects. The change from grazing 
to grass-cutting and stall feeding requires a drastic revision of the whole economic 
life of the grazing communities, and can, therefore, only be brought about gra- 
dually, but for the welfare of the country as a whole, this change is absolutely 
essential. 

The Punjab Government has already taken steps in this direction by detail- 
ing three forest oflScers to different districts on special duty to obtain closures 
to grazing through the co-operation and consent of the villagers. In Hoshiar- 
puT in two years some 70,000 acres have been closed in this way, and more recent 
work in Ambala, Gurgaon, Jhelum, and Gujrat districts is also l)eginDing to 
bear excellent results. These officers are each working in areas where erosion has 
already reached an alarming stage, and their work in the villages has been to- 
wards a combination of rotational grazing closures, and the reservation of hay- 
fields, with erosion control, torrent reclamation, stream training, and afforesta- 
tion projects on a scale suitable to meet the needs of each village or group of 
villages. Constructive work can only b© done on a self-help basis of free labour 
because government caimot afford to undertake any. 

The two main heads for their activities arc (i) to develop fodder resources 
for lo(jal live-stock, and (u) to improve the standard of cultivation in any way 
which will tend to conserve soil and reduc^e run-off. Under the first of these 
two heads the common lines of attactk are : — 

(а) Rotational closures of graziu,g lands belonging either to individuals, 

village communities, or government. Much government land is 
so heavily burdened with rights as to be ur controllable except 
b}^ agreement. 

(б) Partition of sJiamilat, by allocating the common grazing land to mdi- 

viduals to cultivate, or conserve for their own animals ; this has 
been extraordinarily successful where there is a real scarcity of culti- 
vated land, and has produced some of the finest examples of soil 
conservation work by individuals, e.g., Mr. F. L. Brayn^’s work in 
the Jhelum and Gurgaon districts of ten to fifteen years ago. 

(c) Panckayat or village committee management ; in certain parts the 

delegation of authority to these committees has been most bene- 
ficial, 

(d) Intensive improvement of natural grasslands, including ‘gully-plug- 

ging ’ to stop active erosion, and the application of the principle 
of watt bandi or contour ridging, so far applied only to farm crops, 
to the more gently sloping grasslands. 

(c) Develop the tree fodder supply by distributing transplants of suitable 
tree species and by controlling the very heavy lopping of the oaks, 
which incidentally is confined to government forest. When these 
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trees occur in private lands the3^ are carefully lopped on a reason- 
able rotation . 

(/) Develop the use of green fodder crops and silage. In the poorer parts 
land cannot be spared for any crop that does not produce human 
food. Silage is being taught extensively b^" the Agriculture De- 
partment but is nowhere popular yet* 

(g) Research on the correct grazing incidence for local types of bush and 

grass ; given stall feeding for the two hottest and driest months 
in the year, and closure during the monsoon growing period, this 
incidence could actually be fairly high for the remaining months 
without causing excessive denudation. 

(h) Restrict immigrants’ and non -right-holders’ live-stock ; — a thorny 

problem where itinerant flocks are welcomed for the manure they 
bring to the fields they squat m, and where some of the immigrant 
communities have already forestalled us by acquiring nominal 
holdings of land so as to rank as right-holders. 

(i) Reduction of local herds by eiicouragiixg castration of scrub buUs, and 

by propaganda and demonstration of ‘ fewer and better cattle 
The change to grass cutting will in itself be helpful because nobody 
will^cut grass for animals which will give no return in work or milk. 
This last item, the reduction of surplus animals, should reaUy be placed 
first, because if it is omitted the rest of the work will be largely thrown away. 
Where progress depends upon persuasion, however, so drastic a suggestion may 
do more harm than good by antagonising the whole community. 
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VERMINOUS PNEUMONIA IN DOMESTIC ANIMALS— ITS 
CONTROL AND TREATMENT^ 

BY 

HAR DAYAL SRIVASTAVA, M. So. 

Helminthologist, Imperial Yeterinmy Research Institute, Mukteswar 


The invasion of the Inngs, trachea, bronchi and bronchioles, of animals by 
roundworms is known by a variety of technical and common names such as pul- 
monary strongylosis, verminous bronchitis or pneumonia, ‘ husk * or * hoose ^ 
or simply lungworms. Verminous pneumonia in domesticated animals is a most 
serious disease for which no reliable method of treatment or prevention is known. 
Though the effects of lungworms on their hosts are not always sufBciently specta- 
cular to fittract immediate attention, they are, however, responsible for enormous 
losses resulting from poor health and decreased resistance. Innumerable epizoo- 
tics of lungworms have been described in literature. In Morocco and parts of Al- 
geria losses of half of the herds during some years have been described. Similar 
reports have come from the river Plata, from the Argentine and Uruguay where 
during certain years three-fourths of the herds involved were destroyed by 
these parasites . Certain districts of Bessarabia , Rumania and Hungary have similar 
losses on record. The disease has always been very prevalent in Northern Germany 
and Holland on account of the proximity of the pastures to water and tidal 
waves. From several areas of the U.S.S.R. similar losses have been reported. 

Besides, the larvae of many roundworms which inhabit the pulmonary tissue 
only temporarily during their multifarious wanderings in the bodies of their hosts 
and then leave quickly for their seat of predilection, there are several roundworms 
which parasitise the lungs, pulmonary connective tissue, bronchi, bronchioles and 
trachea in their adult stage. < 

The most important and widely studied genus is Dictyocaulus containing 
three species of economic importance, viz : — D, filaria (Rud., 1809 ; Railliet and 
Henry, 1907), D. viviparus (Bloch, 1782; R. & H., 1907) and D. amfieldi 
(Cobb., 1884 ; R. & H., 1907). 

Dictyocaulus filaria 

This large lungworm of sheep, goat rarely and camel, is a slender, whitish, 
thin-walled worm with a dark line extending throughout its length which varies 

♦This is the eighth of a series of popular articles for practical farmers on various 
animal husbandry subjects of general interest. 
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from 2* 5 in. to 3 in. in the male and 3 in. to 4 in. in the female. The parasite is 
of world- wide occurrence and is considered to be a serious source of loss. 

Life-history 

The eggs are embryonated when laid in the air-passages. They may hatch 
in the lungs but are usually coughed up into the phar3mx and swallowed. The 
eggs hatch in the intestine and the first-stage larva passes out with the faeces. 
A few eggs may be expelled with the nasal discharge or sputum. The first-stage 
larva is 0*66-0*68 mm. long and has a small, cuticular knob at the anterior 
end and hence cannot feed. After one or two days the larva undergoes the first 
moult but retains the old cuticle. Three or four days after the second moult is 
undergone and again the old cuticle is retained — thus the larva is enclosed for a 
time in the skins of both the first and the second stages. Usually, however, the 
first-stage skin is soon cast off and the second is retained for protection. The 
infective larvae are not very active and have little tendency to migrate upwards 
on to grass. Under suitable conditions of temperature and moisture they can sur- 
vive for nine months. The infection of the host takes place by the mouth, through 
the drinking water or by grazing over shallow marshy areas. Though they are 
not very resistant to desiccation they can withstand a fairly low temperature 
for quite a long period. On being swallowed by the host the larvae penetrate into 
the gut wall within three days and reach the mesenteric lymph glands through the 
blood vessels. They are found in large numbers in the lymph glands from two 
to five days after infection and undergo the third ecdysis. In the fourth-stage 
larva, 663 (i long, the sexes are differentiated. They pass by the lymph stream 
to the heart and finally are carried in the blood to the lungs where they enter the 
air -passages by breaking through the capillaries. Some of them may pass 
through the pulmonary capillaries to the systematic circulation and set up a 
prenatal infection in the foetus. The parasite attains maturity in about five 
weeks. 

Pathogenesis 

The adult worms living in the bronchi suck blood and as a result produce irri- 
tation of the mucosa and catarrhal bronchitis. When present in large numbers the 
adult worms and eggs and the exudate thrown out by the irritated mucosa occlude 
the air-passages and interfere mechanically with breathing. The blockage of the 
air-passages results in collapse of the lung tissue supplied by them and compensa- 
tory vesicular emphysema may develop. Death may occur due to suffocation. 
Owing to the irritation of the air-tubes there is often bronchitis present and the 
backward flow of the exudate containing blood-stained mucus, eggs and larvae into 
the smaller bronchioles and alveoli causes interstitial pneumonia. Secondary 
bacterial infection in the collapsed areas ofthe lungsmaysetup extensive pneu- 
monia . The infective larvae, if in large numbers, may set up digestive disturbanceg 
while penetrating the intestinal mucosa and diarrhoea may result, The diarrhoet^ 
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may also be due to the concurrent infection with intestinal worms. In emerging 
from the blood capillaries into the lung tissue the larvae may cause local irritation 
and haemorrhage which is, however, rarely serious. 

Symptoms 

Usually young animals are affected though the disease may occur at all ages 
and is often chronic. The infected animals have a dry hacking cough which be- 
comes loose with the progress of the disease. The cough starts about thirty days 
after infection and coincides with the passage of larvae in the droppings. The 
cough is usually strong and harsh in light infections and may be absent 
or soft in heavy ones. Respiration is rapid and shallow in proportion to the degree 
of obstruction in the air passages. Dyspnoea is generally marked and lung sounds 
abnormal. Often there is present a more or less profuse muco-purulent discharge 
from the nostrils. In heavily infected animals emaciation and anaemia are marked 
and oedema may be present. Unless pneumonia develops there is no rise in tem- 
perature. 

Diagnosis 

Generally symptoms of coughing, particularly of an epidemic nature, in young 
animals are suggestive of lungworm infection, which may be confirmed by the 
presence of first-stage larvae in the faeces. But the absence of the larvae in the 
faeces is not significant. On post-mortem examination the presence of red areas 
of collapsed lung tissue of a flesh-hke consistency, and of worms, larvae and eggs 
in the air-passages may be looked for. When the infection is light, lesions are 
confineil to the apices of the lungs. 


Treatment 

There does not appear to be any reliable medicinal treatment for the eradi- 
cation of lungworms. Many veterinarians, however, believe in the practicabi* 
lity of treating lungworms by fumigations and intratracheal injections but 
opinions differ concerning the efficacy of these. The large number of drugs, alone, 
or in various combinations, with the different methods of administration which 
have been advocated, in itself tlirows doubt on their value. However, the princi- 
pal methods of treatment are : — 

1. Nutritional measures and removal of other parasites to help the animal 

to throw off infection rapidly. 

2. Intratracheal injections. 

3. Inhalation of volatile substances. 

4. Administration by the mouth of drugs which are secreted through the 

lungs. 

1 . Nutritional measures , — Almost invariably direct lung therapy is accompanied 
by general nursing and tonics to improve the weakened condition of the animal, 

D 2 
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and these probably help the via medicatrix naturae, Gilruth as early as 1903 
pointed out that except in cases of massive infection sheep when adequately fed 
and kept under otherwise favourable conditions may rapidly throw oflF infection 
without any medical treatment. Good nursing, the removal of animals from in- 
fected fields, provision of well selected nourishing food and safe drinking water, 
with acoess to salt is probably the best line of treatment. The removal of other 
parasites such as liverfluke and stomach and intestinal worms will considerably 
help the treatment. 

2. Intratracheal injections . — In the opinion of Hall [1932] most of the treat- 
ments by intratracheal injections used for lungworms in cattle are not very satis- 
factory and are rather dangerous to sheep. While Hutyra and Marek [1926] 
state that the most serviceable procedure seems to be the intratracheal injection 
or vaporisation of liquids capable of kiUing the parasites. A large number of 
drugs either alone or in combination has been tried intratracheally and the following 
have all had advocates at one time or another ; chloroform, turpentine, arsenic, 
carbohe acid, iodine, creosote, benzene, formol, oil of amber, black poppy oil, oil 
of cade, thymol, potassium picro-nitrate and p 3 U‘ethrine in olive oil, etc. Carbon 
tetrachloride is dangerous when given intratracheally and does not kill the lung- 
worms. McGrath [1931] tested the value of several drugs in the treatment of 
lungworms in young sheep by intratracheal injections and found that the mixture 
prepared according to the formula published by the New South Wales Department 
of Agriculture and containing in each dose of 4 o.c. creosote 0-5 c.c., oil of tur- 
pentine 1 C.C., chloroform 0*5 c.c. and olive oil 2 c.c. to be the safest and most 
effective. The dose is repeated on the second and fourth days. Tetrachlorethy- 
lene alone can kill lungworms but it may cause pneumonia and as such is not safe. 
The drug in doses of 1 c.c. in 2 c.c. of olive oil is safer than in the pure state. 
LugoFs solution of iodine and carbon tetrachloride are dangerous apart from their 
failure to kill lungworms. The following mixtures also have given good results 
in some oases : 

1. Tincture iodiione part and glycerine ten parts. Dose 2 c.c., repeated 
two or three times at intervals of three days. 

2. Acid embolic liq. and chloroform each m. X and oil of turpentine and 
glycerine each oz. ij. Repeat three times every second day. 

Injections should always be given by or under the directions of a Veterinary 
Surgeon. 

3. Inhalation . — According to Herms and Freeborn [1916], Ransom and Hall 
[1920] the treatment that has been used on a large number of animals with good 
results is the instiUation of chloroform into the nostrils of the animals, TS c.c. 
in each, by means of a medicine dropper, the head of the animal being tilted back- 
wards. The XK)stril8 are then closed with the hands or with a pledget of cotton 
until the animal becomes unsteady on its ieet. The animal is then placed in an 
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enclosure free from vegetation and two hours later is given a dose of Epsom salt. 
The treatment is repeated three times at the most at intervals of three days. Mass 
treatment by sulphur fumes has also been advocated. The infected animals are 
confined in some building in which ventilation can be controlled and just sufficient 
sulphur is burnt to induce strong coughing. 

4. Administration of drugs . — Carbon tetrachloride when given by the mouth 
is almost entirely eliminated by the lungs and has boon found to be of some use 
in sheep but is dangerous for cattle. 

It would appear that the above lines of treatment can be only partially effec- 
tive since the drugs administered through the nose or intratracheally are hindered 
by worm-knots or clumps of worms and exudate blocking the bronchi. Moreover, 
owing to the collapse of the affected parts of the lung dnigs cannot be drawn by 
inhalation into the affected areas and may pass to the healthy parts. 

Prophylaxis 

The animals should be removed from infected marshy areas and put on dry 
pastures supplied with clean drinking water. Lung worms usually affect young 
animals and the infection c^an be avoided if they are separated from the old animals 
whicli may serve as carriers. Young animals should be pastured on dry fields. 
Kauzal [1934] found that once sheep become two-teeth animals they develop con- 
siderable resistance to infection and seldom suffer ill-effects. The animals should 
bo well fed and kept free from other parasites. The pastures should not be fer- 
tilised by manure from infected animals. Kainit, lime, calcium cyanide are useful 
fertilisers in the control of lungworms. 

Dwtyocaulus viviparvs 

This occurs in the bronchi of cattle and deer and has a cosmopolitan dititribu- 
tion. The Dutch physician Dr. F. liuysch* of Amsterdam called attention to the 
existence of the worm in calf lungs as far back as 1744 and it was later described 
fully by a British physician Dr. F. Nichols*. The parasite is very similar to D. 
filaria but is usually somewhat slender and shorter, and is often a very serious 
parasite of calves, at times being epizootic. Life-history is similar to that of 
D, filaria but the infective stage is reached in about four days. The first stage- 
larva found in the faeces is 0* 3-0* 36 mm. long and is without the anterior knob. 
Pathogenicity is similar to that described for D. filaria. 

Treatment and prophylaxis are on similar lines to those suggested for the sheep 
lungworm. But as the worms are located in the large bronchi which are not blocked, 
intratracheal injections are comparatively more effective in calves than in sheep 
and goats. Some of the mixtures recommended for intratracheal injections are : 
(1) one part tincture iodii and ten parts benzol or glycerine, dose 2 o,c.» (2) one part 

♦Quoted by Magens [1934]. 
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beechwood creosote and ten parts glycerine, dose 2 to 4 c.c. and (3) Kennedy [1934] 
recommended intratracheal injections of the mixture tested by McGrath in 1931 
in sheep lungworms in doses of 15 c.c. The mixture was subjected to a small 
control test in Australia and was found to kill most of the worms without damaging 
the lung. Five to ten c.c. of a solution of pyrethrine in oil (6 mg. per c.c.) has 
been reported to give good results in intratracheal injections. 

DlCTYOCAULUS ARNFIELDl 

This occurs in the bronchi of the horse and donkey in many countries. Its 
life-cycle is not completely known but may be very similar to that of D. filaria. 
As a rule the parasite is not very pathogenic, but some authors believe that its 
effects are similar to those of other species of the genus causing verminous 
bronchitis and interstitial pneumonia. Like other lungworms it is more serious 
in young animals and is specially serious in donkeys. Regarding treatment 
little is known but symptomatic treatment as in the case of other lungworms 
should be applied. 

Dictyocaulus unequalis 

One male and three female specimens were removed from a Tibetan sheep at 
Mukteswar. Its life-history and pathogenicity are not known. 

MSTASTnONQYLUS ELONOATUS 

This is one of the most injurious parasites occurring in swine. It occurs in 
the bronchi and bronchioles of pigs, and accidentally man, throughout the world. 
It is a whitish, thread-like worm from J to 2 in. in length and about 1/25 and 1/12 
in. in width. 


Life-history 

According to Monnig [1934] and Cameron [1934] the eggs of the lungworm 
may hatch in the bronchi or during passage through the intestine. Schwartz 
[1936] maintains that the eggs hatch only when they are ingested by earthworms. 
Heavily or even moderately infested pigs discharge incredibly large number of 
eggs in their droppings. Schwartz found that in experimental infection, insufficient 
to produce marked symptoms in pigs, as many as three million eggs may be eli- 
minated in the droppings of a single pig during twenty four hours. The eggs when 
expelled with the faeces contain a larva moving sluggishly within the shell. 
The hatching of the eggs and further development of the larvae take place in the 
bodies of earthworms which swallow the faeces containing eggs. Earthworms are 
usually very common in hog enclosures and in permanent pastures in which manure 
accumulates. They are often very heavily infected. More than 2,000 larvae in 
various stages of development were once obtained by Schwartz from a single earth- 
worm, He larvae develop in the walls of the oesophagus and proventriculus of 
the intermediate host and reach the infective or third stage in about twelve days. 
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They measure about 0*62 mm. in length and when infective accumulate in the 
blood-vessels of the earthworm. The latter do not suffer from even very heavy 
infestations. The larvae can remain alive in the intermediate host for months and 
can survive its death for about two weeks or so. Pigs get infected by swallowing 
infected earthworms when the larvae escape into the lumen of the intestine. The 
migration of the larvae from the intestine to the lungs is similar to that of Die- 
tyocanhis. 

Pathogenicity 

Pathogenicity is similar to that of Dictyocaulus but usually only very slight 
symptoms are shown. When present in large numbers they may cause, specially 
in young animals, bronchitis characterised by cough and pneumonia may develop 
with fatal consequences. The parasites are, however, responsible for much loss 
in condition and retarded growth which result in considerable economic loss. 

Treatment and prophylaxis 

So far no suitable treatment for lungworms in pigs is known. Sanitary 
measures and good feeding will, however, protect the animals against worms. In- 
fected pigs should be kept on dry ground or in sties with a pucca floor and their 
faeces should be disposed of in a manner which will prevent the spread of infection. 
Measures which will prevent rooting by pigs should be adopted. Ringing the nose 
of pigs controls to some extent not only lungworms but also thomy-headed worms 
which are acquired through eating May beetles brought to the surface by rooting. 

Two more species of the genus occur in pigs, M. pvdendoU ctus (brevivaginatus) 
and M. salmi but the pathogenicity of both is similar to that of M. elongatus. 

Protostronoylus refesoens 

This is known as the hair lungworm which lives in the small bronchioles of 
sheep and goats and is much smaller than Dictyocaulus filaria. The body has a 
characteristic brownish-red hue due to intestinal colouration. 

Life-history 

The eggs develop in the lungs and the first-stage larva passed in the faeces 
measure 0* 26 to 0* 32 mm. in length. The tip of the tail has an undulating outline 
but a dorsal spine is absent. For further development the larva requires an inter- 
mediate host which is usually a flat, spiral-shelled snail and reaches the infective 
stage in twelve to fourteen days. It is either swallowed by the snail or penetrates 
through the foot. The final host becomes infected by taking infected snails with 
the food and the larvae reach the lung through the lymphatic glands in which the 
larvae undergo the third moult. 

Pathogenicity and symptoms 

The worms live in the small bronchioles and owing to irritation produce capil- 
lary bronchitis and lobular pneumonia. The lesions which are roughly conical 
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in shape and yello\^ish grey in colour are very irregularly distributed. They are 
much smaller than those met with in Dictyocaulus infections. The pleura at the 
base of the focus may be involved in fibrinous pleuritis. Usually the animals show 
no definite s 3 anptoms, though severe infections certainly affect the general health 
of the animal and cause respiratory distress. The weakened lungs become sus- 
ceptible to bacterial infection which may produce acute pneumonia. Diagnosis 
is made by finding the larvae in the faeces. 


Prophylrojxia 

As in the case of Dichjocaulm, flestruction of the snails, if possible, may be 
attempted. 

A few other species of the genus are known hut they all produce similar lesions. 


Muelleeius capillaris 

This is a common lung parasite of sheep and goats in Europe and United States 
of America. In South Africa Lo Roux, 1930, found it in imported sheep but it 
has not yet spread to native-bred stock, although the molluscan intermediate 
hosts occur there. 


Life-history 

The first-stage larvae passed in the faeces are 0*25 to 0*3 mm. long. They 
have two oesophageal swellings, one near the middle and the other at the distal 
extremity. The tail has an undulating tip and a dorsal spine. The larva is 
fairly resistant to extremes of temperatures. The larva is either swallowed, by 
a snail or penetrates its foot and undergoes its further developnient in the interme- 
diate host. A large number of slugs and snails are known to serve as the inter- 
mediate host. In about twelve days the larva reaches the infective stage and the 
final host l)ecome8 infected by accidental ingestion of infected snails. The infective 
larvae can live for a week after the death of the snail. The course of migration 
in the final host is the same as in Dictyocaulus, 


Pathogenicity 

The worms live in the alveoli and pulmonary parenchyma, especially sub- 
pleural tissue. Tim worms are usually not found in lambs under six months of 
age. The parasite produces greyish nodules up to 2 cm. in diameter which may 
become calcified. As a rule the infected animals show no symptoms, though heavy 
infections weaken the lungs and may interfere with the health of the animal. Diag- 
tmsis is made by finding larvae in the faeces. 
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Prophyluxis 

No suitable treatment by drugs is known. Nursing and good feedings rfiould 
be provided. Destruction of slugs by spreading lime may bo attempted. 

V AnESTRONOYlUS PNSUMONIOUS 

This is a common parasite inhabiting the bronchi of sheep and goats in India. 
Though the pathogenicity and life-history of these worms are not known, their 
constant association with cases of verminous pneumonia is significant. 

Aelurostronoylus obstrusus 

This is a common parasite of cats in some parts of Europe and America and 
lives in the smaller branches of the pulmonary artery. 

Life-history 

The eggs are laid in the branches of the pulmonary artery and become arrested 
in the capillaries, and develop there. The larvae on hatching, break out into the 
air-passages. They are then coughed up into the pharynx, and swallowed and 
finally passed out in the faeces. They are then picked up by mice. They develop 
to the infective stage in the mouse, and oats become infected by feeding on infected 
mice. 

Pathogenicity, symploms and diagnosis 

The adult worm appears to be non-pathogenic. The eggs arrested in the capil- 
laries produce thrombi and a catarrhal reaction in the adjacent alveoli. But the 
catarrhal exudate is quickly eliminated and the thrombus resolved, so that only 
a slight thickening of the wall of the arteriole is seen after the larva has escaped 
from the egg. There are no toxic changes and the adult worm never invades the 
lung tissue. In heavy infections the number of eggs may be large enough to 
cause fatal pneumonia. The animal may cough and suffer from diarrhoea and 
emaciation, which may result in death, especially in the case of kittens. 

Treatment is symptomatic and prevention is impracticable. 

AmiOSTROmYLUS vasorvm 

This worm usually occurs in the pulmonary artery and its branches, but is 
rarely found in the right ventricle of the dog. Occasionally stray forms have been 
recovered from other parts of the body, e.g^., anterior chamWof the eye 
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Life-history 

The eggs are laid in the pulmonary capillaries where they hatch and the larvae 
escape into the air-passages, and pass out in the faeces via the trachea, oesophagus 
and intestine. The larva has a pointed tail with a small appendage. The rest 
of the cycle is not known. 


Pathogenicity y symptoms and diagnosis 

The eggs in the pulmonary arterioles produce nodules which may be so nume- 
rous as to cause severe dyspnoea. The tubercles are found specially at the base 
of the lobes. The worms have also been reported to cause ascites. 

Diagnosis is usually possible only on autopsy, but in case of dyspnoea it may 
be possible by finding eggs in the faeces or sputum, but as a detailed description 
of the larvae is not available, diagnosis is only tentative. 

Treatment and prophylaxis are unknown. 


OSLERUS OSLERI 

This is an incompletely described parasite inhabiting the trachea and bronchi, 
and rarely the lungs of dogs in America, India, England and New Zealand, 
life-history is unknown. 


Pathogenicity, symptoms and diagnosis 

The parasites live in or under the mucosa of the trachea or bronchi and jko- 
duoe small tumours of less than 1 cm. in diameter. These are greyish white or 
pink in colour, polypoid or sessile and with cavities, in which the worms are lodged. 
The symptoms depending upon the severity of infection, and size of tumours, 
are a rasping persistent cough, lass of appetite and emaciation. Chiefly young 
dogs are affected and the disease is chronic and usually not fatal. 

Diagnosis can be made by bronchoscopy or by finding larvae which have an 
S-sbaped tail in the faeces. 

Treatment and prevention are little known. 
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Introduction 

There are several methods of marking cattle for identification purposes, viz., 
(1) tattooing in the ears, (2) cutting pieces out of the ears or notching, (3) branding 
numbers on horns, (4) putting number clips on the ears, (5) hot iron branding, and 
(6) branding with Brand-em-al solution. All the methods, more or less, cause 
pain. Some methods of marking are not lasting and are not visible unless the ani- 
mal is secured. Some cause disfigurement and this reduces the value of the hide. 
One of the first essentials in numbering or marking cattle on a farm is that the num- 
ber should be plainly visible from a fair distance, say twenty yards. Only two 
of the above methods, therefore, fulfill this requirement satisfactorily : — 

(1) Hot iron branding and (2) branding with Brand-em-al solution with number 
irons. These two methods were, therefore, tried to find out which was the more 
lasting and humane. 

Hot iron branding marking by Brand-em-al ink 
Hot iron branding method . — ^At the Imjierial Dairy Institute the cattle have, 
for a number of years, been numbered with four -in. hot iron brands lightly pressed 
on the hind quarters. These numbers have been found to give a lasting 
impression and are visible during the whole life of an animal even upto 
sixteen years. The labour and trouble involved in marking by this method is not 
more than in the other methods. After branding, the burns are rubbed with cam- 
phor oil for two or three days and they heal in ten days or so, leaving thin scabs, 
if the branding is done lightly and evenly (Plate XXXVII, fig. 1). The damage 
to the skin is very slight, in fact negligible and does not reduce the value of the 
skin when sold. 
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PLATE XXXVII 



Fig. 2. Branded on 2nd April 1936. Bholo tak(‘n on 2nd Juno 1936. 



PLATE XXXVIII 



Branded with Brand-em-al solution witli liair^ not shaved. 
Photo taken on 2nd July 1936 Part^ nt nuinlters indi>tinrt. 
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Method of branding by Brand-em-al ink . — The Brand-em-al ink is a chemical 
solution which has been patented. It was tried on over fifty cows and more than 
ten buffaloes at the Institute. The labour and trouble in this was much more than 
in the fire brand method. With the branding ink method the animal has to be 
checked from licking the solution to prevent it from blistering its tongue and spoil- 
ing tlie numbers. Its tail also should not be permitted to be switched over the 
number as the solution would otherwise spread and disfigure the numbers. Two 
sizes of numbers 2| in. and 4 in. were used in this experiment. One of the great 
diflSculties encountered in the solution method was the control of the depth to which 
the solution should bum into the skin. Sometimes it was too light and consequently 
the numbers disappeared in a month's time (Plate XXXVIII, fig. 1). Others 
which were burnt 1/6 in. deep into the skin took over a month to heal (Plate 
XXXVIII, fig. 2) and definitely spoiled the skin for marketing purposes. Another 
trouble which was found in the solution method was, that after numbering and 
upto a period of fourteen days, if the raw surface came into contact with water the 
solution ran out and the bum was spread (Plate XXXVIll, fig. 3). Consequently 
the numbers became distorted and this necessitated re-branding the animal. One 
more difficulty which was found was with animals with rough coats. If the 
hairs were not shaved before branding with the solution it did not bum evenly 
and thus only parts of the numbers were burnt into the skin (Plate XXXVIll, 
fig. 4) and the numbers were not clearly cut as in the case of the hot iron branding 
(Plate XXXVII, fig. 2) due to the hair interfering with the action of the solution. 

Again with the circular Rinderpest Inoculation brands (circular brands wore 
used in this experiment) it was found that with the 2^ -in. circular brand the solu- 
tion ate under the skin and the whole circle formed a scab which dropped oft leaving 
a bare patch (Plate XXXIX, fig. 1), On the other hand with the 4-in. circular 
brand slightly better results were obtained. These proved to be of a temporary 
nature as later on contraction of the skin followed with the result that the hair 
covered the brand rendering it not easily visible after three or four months (Plate 
XXXIX fig. 2). The 4-in. circular hot iron brand made a distinct circle which was 
visible even fi:om a distance of over twenty yards nine montlis after branding 
(Plate XXXIX, fig. 3). 

Comparison of the merits of the two methods 

The hot iron branding is less painful and irritating, and can be soothed in two 
or three days with the application of camphor oil. The burns do not become raw 
nor do they fester and they can be washed and dressed without inconveniencing 
the animal and disfiguring the numbers. The animals branded by this method 
rarely require re-branding during their life. The Brand-em-al solution on the 
other hand was found to give rise to soreness and irritation to the skin of the ani- 
inals for days, and this made them hek the brands until they became red, raw and 
dififigured. Again the numbersi when sore, could not be washed nor cleaned, as 
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the solution either ran out or hecanie ineffective. It was found that all the 
solution numbers became raw and took four to six weeks before they dried up 
and dropped their scabs (Plate XXXVIII, fig. 2). In some cases even when 
deeply burnt with the solution the numbers disappeared in parts after a couple of 
months (Plate XXXIX, fig, 4), necessitating re-branding of the animal. This not 
only disfigures the animal while alive, but damages the skin and makes it unfit 
for sale after the death of the animal. 


Conclusion 

From the experience gained of marking large numbers of cattle by the two 
methods mentioned above, it can be definitely said that branding with the hot 
iron gives the most satisfactory results when looked at either from the humane or 
practical point of view. It is less painful to the animal in the long run, the num- 
bers obtained by it are more easily visible from a distance, cause the least dis- 
figurement to the animals and are very lasting. 






THE QUALITY OF SUGARCANE IN NORTHERN 
INDIA IN RELATION TO BORER INFESTATION 
AND DISEASE INFECTION 

BY 

JOHN H. HALDANE, Ph.D., F.I.C. 


Dueino the month of February, 1937, a borer survey was made over the sup- 
plies of cane delivered to ten factories, the operations of which are controlled by 
Messrs. Begg Sutherland & Co., Ltd. These factories are Chanpatia, Barrah, 
Samastipur, Ryam and Marhowrah, situated in North Bihar, and Purtabpore, 
Tamkohi, Gauri, Balrampur and Tulsipur, situated in the eastern area of the Unit- 
ed Provinces. The small-scale map given below indicates the relative position 
of each factory in Northern India at which the survey was carried out. 
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The examination of the cane was made at the factories and every preoa ution 
was taken to make the survey representative (a) of the areas whence supplies 
of cane were drawn and (6) of the material delivered. The procedure adopted 
was to draw at random from the cane carts or railway wagons, the source or area 
from which the cane was drawn being known, fifty to one hundred stalks of cane. 
The stalks were then split lengthway and after a count of the number of sound 
and infested stalks, weighment of the sound and infested cane was made. A 
stalk, although only showing a slight degree of infestation, was classed as infested 
and these latter included canes which, while not showing evidence of actual wound 
injury from borer, presented symptoms of disease as shown by the presence of dis- 
coloured fibre. ‘ Pinally, the sound and infested canes were subjected to analysis 
which included the determination of solids, sugar and purity of the juice expressed 
by a hand mill. From these analyses ; passage to the composition of the cane 
and to the yield of sugar in the factory was made according to the following 
scheme.* 

Let Bh—Bvix of Hand Mill Juice 

Polarisation of Hand Mill Juice 
Accept J5;i-0-005~Brix of Factory Primary Juice— J5y 
P/j-0 *007^- Sugar of Factory Primary Juice^/S/ 

>8y/P/= Gravity Purity Primary Juice 
To connect primary juice and sugar in cane proceed : — 

Sugar in sound cane =Ss=0*1d Sf 

Sugar in borer infested cane 8b 

Let e be the pre-determined mill extraction and m be the pro-determined 
virtual purity of waste molasses. 

Then factory yield for sound cane 

and factory yield for borer infested cane— 

Example 

Proportion of sound cane —0-800 

Proportion of borer infested cane =0*200 

Brix Hand Mill Juice from sound cane =0- 180 =P 

Brix Hand Mill Juice from infested cane =0* 165=5/^ 

Polarisation of Hand Mill Juice from sound cane =0*150 =Pa 

Polarisation of Hand Mill Juice from infested cane =0*130=P4 
Then Primary Juice Brix from sound cane =0-176=By 

♦This scheme was developed as a result of an examination of many hand-mill 
imalysea in relation to actual factory returns. 
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Then Primary Juice Brix from infested cane 

Then Primary Juice Sugar from sound cane 

Then Primary Juice Sugar from infested cane 

Purity of Juice from sound cane 

Purity of juice from infested cane 

Sugar in sound cane =0*79x0 - 143 


=0-143-5y 
= 0 ' 123 - 5 ;^ 

=0* 143/0- 176-0- 817 
=0123/0'160-0-769 
:^ 0-113 


Sugar in infested cane 
Let c=0-94 and m=0*35 
Then yield from sound cane 


^0-76x0-123 -0-093 


=(0-113x0-94)(0-817-0-35)/0*817(1.0-36) 


—0-0934—9-34 per cent. 

Then yield from borer infested cane=(0-093x0-94)(0-769-0-35)/0-769 

(l-0-35)-0-0732-7-32 per cent. 

Finally, yield in the factory —0-8x9- 34+0-2x7* 32— 8-93 per cent. 


At each unit, several areas were examined daily and at the end of the survey, 
the results were totalled and averaged for each respective area. According to 
the percentage proportion of supplies from each area, the yield of sugar was de 
termined to obtain a direct comparison with the actual results recorded by the fact- 
ory for the month of February and so afford some indication of the sugar losses 
due to borer infestation and disease infection. 

In Schedules I to X are given the detailed results of the borer survey carried 
out at Chanpatia, Barrah, Samastipur, Ryam, Marhowrah, Purtabpore, Tamkohi, 
Gauri, Balarampur and Tulsipur factories respectively. 

Chanpatia . — From Schedule I it will be observed that eleven areas were 
surveyed and from a total of 6,300 stalks of cane examined, 2,580 stalks ^ere found 
to le infested, indicating a 48*7 per cent degree of infestation and the statement 
shows that ihe degree of infestation is fairly uniform for all areas examined. 

According to the proportion per cent total supplies from ^ch area and the 
results of analyses of sound and infested cane on a weighted average basis, the 
estimated yield of sugar from sound cane is recorded at 11*27 per cent as com- 
pared with 8*96 per cent for infested cane while the average yield from mixed 
cane, i.e., sound and infested, is quoted at 10*13 per cent which compares very 
favourably with the actual recorded yield of 10-06 per cent by the factory for 
the month of February. A decrease in the sugar-yield from 11*27 per cent 
to 10* 13 per cent indicates a loss of approximately 9 per cent of the available 
commercial sugar in the cane and as this unit crushed 6,88,637 maunds of oane 
during the month of February the loss of commercial sugar due to borer attack 
and disease may be quoted at 6,88,637 x (11*27 — 10*13)/100— 6,709 maunds. 
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Barrah . — ^Twelve areas were surveyed at this unit, and Schedule II indicates 
that 2,941 stalks were infested from a total of 8,600 stalks examined, represent- 
ing an infestation degree of 34*6 per cent. Apart fi'om area No. 8, which re- 
cords 63-8 per cent infestation, the other areas appear to be infested to approxi- 
mately the same degree. 

The analyses results from this survey indicate that the yield of sugar from 
sound cane would have been 10*67 per cent as compared with 8*05 per cent for 
infested supplies, while the average yield from mixed supplies is recorded at 9 *76 
per cent which compares very favourably with the actual yield of 9*68 per cent 
recorded by the factory for the month of February. As this unit crushed 5,86,136 
maunds of cane during the month under review the loss of sugar due to borer 
and disease may be calculated as 5,86,136 x (10*67 — 9 •76)/100= 4,740 maunds. 

Samastiptir . — Schedule III indicates that twenty-one areas were surveyed 
at this unit and from a total of 4,600 stalks of cane examined, 1,567 stalks were 
found to be infested, representing an infestation of 34*82 per cent. The lowest 
degree of infestation is recorded at 13*0 per cent while the maximum is given 
as 56 per cent which indicates the variation in borer infestation as from area to 
area whence this unit draws its cane supplies. 

The analyses results indicate that this unit would have recorded a yield of 
10*76 per cent from sound cane as compared with 6*98 per cent from infest- 
ed cane while the estimated yield from mixed supplies based on a weighted aver- 
age basis is given as 9 • S8 per cent which compares quite favourably with the actual 
yield of 9* 56 per cent recorded by the factory for the month of February. Since 
this unit crushed 6,02,596 maunds of cane during the month of February, the 
loss of commercial sugar due to borer infestation and disease infection may be 
calculated as 5,02,596 x (10*76 — 9 •38)/100« 6,936 maunds, indicating a sugar 
loss of 1*38 per cent on cane. 

Ryam , — Supplies by cart (local), tramway and railway were surveyed and 
from an examination of 3,400 stalks of cane, 1,903 stalks were found to be infested, 
indicating 55*97 per cent infestation degree. The high degree of infestation, 
as indicated in Schedule IV, is borne out by the relative low sugar-yield of 6*16 per 
cent from infested cane as compared with 11*23 per cent from sound cane while 
the average yield based on the proportion per cent total supplies from each area 
for the month of February is given as 8*48 per cent which compares quite favour- 
ably with the actual yield of 8*64 per cent recorded for the month under review. 
Since this factory crushed 5,10,920 maunds of cane during the month of Febru- 
ary, the loss of sugar due to borer and disease may be estimated at 5,10,920 X (11 • 
83 — 8*48)/l00==14,063 maunds equivalent to a depression in the available sugar 
yield of approximately 24*5 per cent. 

jyfeiriWroA.— This unit draws its cane supplies from eight areas, and from 
|Sche4Rl^ V it will be noted that 2,150 stalks of cane were examined, out of which 
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8^5 stalks were found to be infested, representing a 40 per cent degree df infesta* 
tion. A count of the relative frequenoy of borer infestation and of symptoms 
of disease in the absence of wound injury was also made and of the Unsound cane 
86 per cent was distinctly due to root, stem and top borers. 

According to the proportion per cent total supplies from each area, the jdeld 
of sugar from sound cane during the month of February would have been 11*52 
per cent as compared with 8*30 per cent from infested cane while the average 
yield from mixed supplies is given as 10*15 per cent which compares very favour- 
ably with the actual yield of 10 * 10 per cent recorded by the fa ctory . As this (unit 
crushed 6, 13,261 maunds of cane during the month of February, the loss of commer- 
cial sugar due to borer and disease appears as 6,13,251 x (11 *52 — 10*15)/100== 
8,401 or a depression in the available sugar- yield of approximately 12 per cent. 

Purtabpore . — Four areas were examined by this unit, and during the survey 
7,168 stalks were examined, 2,230 of which were found to be infested, representing 
a 31* 11 per cent degree of infestation. From Schedule VI, it may be noted that 
railway supplies were found to be infested to the extent of 52 • 27 per cent as com- 
pared with 20*54 per cent for supplies from the Mairwa area which indicates 
the variation in borer infestation as from area to area whence this unit draws 
its cane supplies. 

The analyses results indicate that this unit would have recorded a yield 
of 10* 84 per cent if all supplies had been sound, whereas the estimated yield from 
mixed supplies is given as 9*86 per cent which compares favourably with the 
actual yield of 9*67 per cent recorded by the factory for the month of February. 
Since this unit crushed 5,13,803 maunds of cane during the month under review, 
the loss of commercial sugar due to borer attack and disease may be estimated 
as 5,13,803 X (10* 84 -9* 86)/100=5, 035 maunds. 

Tamkohis — Schedule Vll gives the detailed results of the borer survey camea 
out at this unit during February from which it may be noted that the average 
per cent degree of infestation is recorded at 45*68 per cent. The lowest degree 
of infestation is given as 34*66 per cent while the maximum is rec’brded at 53*42 
per cent. 

According to the results of analyses of sound and infested cane, the average 
yield from mixed supplies is estimated at 9*67 per cent as compared with an 
actual yield of 9*81 per cent recorded by the factory, whereas if all supplies had 
been sound, the estimated yield would have been 10*80 per cent. As this unit 
crushed 5,96,258 maunds of cane during the month of February, the loss of 
sugar due to borer damage and disease may be estimated at 6,96,258 x (10* 80— - 
9*67)/100=6,738 maunds. 

Qauri Bazar,— K total of 2,700 stalks were examined during the eurvey and 
the infestation degree amounted to 17*33 per cent. 

F 2 
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^ Accordinir t<» the proportion per cent total supplies from each area and the 
results of amilyees of sound and infested cane, m given in Schedule VIII, the 
estimated yield of sugar from sound cane, on a weighted average basis, is given 
as 10*74 per cent as compared with 8*52 per cent for infested cane, while the 
average yield from mixed cane is quoted at 10*47 per cent which compares favour- 
ably with the actual yield of 10*63 per cent recorded by the factory for the month 
of February. Based on the maundage of cane crushed by this factory during the 
month under review, the loss of commercial sugar due to borer attack and disease 
is estimated at 1,157 maunds. 

Balrampur , — In Schedule IX are collected the data relating to the borer 
survey carried out at this unit during the month of February 1937. The total 
number of stalks examined amounted to 1,800, out of which 437 were found to be 
infested, representing an infestation degree of 24*28 per cent and from the areas 
examined it may be noted that the infestation is fairly uniform. 

The analyses results indicate that the yield of sugar from sound cane would 
have been 11*39 per cent as compared with 8*13 per cent for infested supplies 
while the average yield from mixed supplies, i.e., sound and infested, is given 
as 10*62 per cent. The latter estimated yield compares quite favourably with 
the 3 deld of 10*49 per cent recorded by the factory for the month of February. 
Based on the estimated yields from sound and infested supplies, and on the quan- 
tity of cane crushed by this unit during February, the loss of sugar due to borer 
and disease is estimated at 3,882 maunds. 

Tulsipur . — At this unit six areas were surveyed and the average degree of 
infestation, as indicated in Schedule X, is given as 26*27 per cent. Supplies 
from Jarwa area were found to be infested to the extent of 45* 16 per cent as com- 
pared with only 18*62 per cent for Bankatwa area which gives an indication of 
the variation in borer attack as from area to area. 

The results of analyses of sound and infested cane indicate that the yield 
from sound cane would have been 10*83 per cent as compared with 9*37 per cent 
for infested supplies, while the average yield from mixed supplies is recorded at 
10*47 per cent which compares very favourably with the actual yield of 10*50 
per cent reported by the factory for the month of February. The estimated 
loss of commercial sugar due to borer and disease is recorded as 1,708 maunds. 

In Schedule XI are collected the principal data relating to the results of the 
borer sufvey carried out during the month of February at ten factories situated 
in Northern India. A total of 40,071 stalks of cane were examined and 14,571 
were found to be infested, representing an average degree of 36*36 per cent 
infestation. With reference to the totals and averages for the group of factories, 
it may be noted that the estimated yield of sugar from sound cane for the month 
of February would have been 11*01 per cent as compared with a yield of 8*08 
per cent for infested supplies while the average yield on mixed supplies is given 
as 9*89 per cent which compares very favourably with the actual yield of 9*91 
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per cent recorded by the group. Based on total cane crushed, the estimated loss of 
commercial sugar by the group, due to borer and disease infection is given as 
59,359 maunds. 

As a result of this survey, combined with an examination of statistics of 
record, the writer feels justified in making the following statements : — 

1. The sugarcane crop in North Bihar and Eastern United Provinces is 

infested with various species of borer. 

2. Associated with the wound injury by the borer, opportunity is offered 

for the entry into the plant tissues of micro-organisms responsible 
for the destruction of large quantities of sugar. 

3. In the majority of cases the node formed a barrier preventing the spread 

of the infection by micro-organisms from one intemode to those 
adjacent. In some cases, this barrier was not effective. 

4. Instances were observed of a wide-spread pathogenic condition indepen- 

dent of borer injury. These canes often presented a parenchyma of 
a yellowish -red coloration with or without the presence of red 
streaks. 

6. In the case of top borer, in well-tended crops, the upper buds sprouted 
and norma! growth followed. 

6, The Coimbatore varieties of cane, chiefly Co. 210 and Co. 213, grown 

in North Bihar and Eastern United Provinces appear to be tolerant 
to borer attack in the sense that in the presence of extensive infesta- 
tion normal growth and remunerative crops can be obtained. 
Instances of this condition were found at Barrah, Dowlatpore, Purtab- 
pore and Tamkohi Estates where high yields were obtained per acre 
and yet the degree of infestation approximated 40 per cent. 

7. Attention is now specifically called to this condition of borer infestation 

as the evidence, as shown below giving the degree of infestation as 
determined in season 1935-36 and in February 1937, would appear 
to point to one of progressive increment. ^ 

Per cent degree infestation 

Season 


Chanpatia . 







1936-36 

18*8 

1937 

48*7 

Beurah 







30*2 

34*6 

Samastipur 







11*6 

34*8 

Ryam 







19 6 

56*0 

Marhowrah 







26*0 

40*0 

Purtabpore 







]6*3 

31*1 

Tamkohi 







. Unknown 

46*7 

Gauri Bazar 







12*6 

17*3 

Balrampur . 







14'0 

24*3 

Tulfdpur 


. 

• 

• 



. Unknown 

26*3 
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8. TJe annual loss due to borer reaches very large sums which fell in part 

on the grower and in part on the miller. From Schedule XI, the 
group average weight per 1,000 stalks of cane appears as 463 seers 
for sound cane as compared with 434 seers for infested cane, repre- 
senting a loss of approximately 4 per cent of the weight of the crop 
which falls entirely on the grower. This loss is based on the varia- 
tion in weight per 1,000 stalks infested and sound cane as delivered 
at the factory and does not take into consideration the actual field 
loss since the grower will only deliver cane which will be accepted 
and not refused by the factory. Attention may also be called to 
the variation in weight per 1,000 stalks of sound cane as recorded 
by each factory, e,g,, the weight per 1,000 stalks of sound cane at 
Barrah is given as 331 seers as compared with 664 seers at Balrampur. 

9. The estimated loss of sugar due to borer and disease by the Group of 

ten factories during; the month of February is given as 59,359 maunds 
or a financial loss per month of some Rs. 3,50,000, quoting sugar at 
Rs. 6 per maund. On a season of five months the loss may be esti- 
mated at Rs. 17,50,000. 

10. Apart from the loss to the grower and miller, the question has a national 

aspect in so far as the Excise and Imperial Revenues suffer from the 
depleted yield. In item 9, the estimated seasonal financial loss by 
the Group of ten factories is given as Rs. 17,50,000 and taking the 
Sugar Excise Duty as Rs. 1-8-0 per maund of sugar, the revenue 
loss to Government would approximate, say, Rs. 4,30,000. 

11. Since there are 65 factories operating in North Bihar and Eastern 

United Provinces and assuming that the quality of cane milled ‘by 
the Group of ten factories is representative of the supplies to all 
factories, the revenue loss on Sugar Excise to Government during 
season 1936-37 may be estimated to approximate Rs. 28,00,000. 

12. The supply of sound cane to all factories would result in an increase of 

approximately 1 per cent in the yield of sugar and a considerable 
reduction in the production of waste molasses, a by-product, the 
disposal of which is causing considerable anxiety to factory owners. 

In addition, the improved quality of the raw material would permit 
of the production of a more uniform and better quality of final pro- 
duct, namely, sugar. 

Independent of the annual overhead loss to grower, miller and Government, 
the uncontrolled infestation of the cane crop constitutes a severe menace to the 
stability of the sugar industry in North Bihar and the Eastern United Provinces. 
Of seed selection and nurseries for the growing and distribution of clean sound 
seed, there is a deficiency compared with the magnitude df the industry but, from 
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what has been stated, it is apparent that it is of the utmost importance that Gov- 
ernment, through the Provincial Government Agricultural Departments, offer 
immediate assistance to check, reduce or eradicate this infestation. Suppres- 
sion or entire elimination of the system of crop ratooning, removal and collec- 
tion of leaves and trash for compost manufacture immediately the crop has been 
cut, restriction of the areas imder cane to ensure that the crop can be harvested 
before the plant cane has germinated, improved agricultural methods, will un- 
doubtedly reduce the degree of infestation but the seriousness of the infestation 
as revealed by this survey calls for immediate investigation by the Provincial 
Government Agricultural Departments. 

The Government of India and Provincial Governments are deeply interested 
in the well-being of the sugar industry and, as Government has devoted a portion 
of the funds accruing from the Sugar Excise Duty, it is strongly suggested that 
here lies an opportunity for an investment of these funds which will not only 
re-act to the benefit of the industry but will at the same time increase the industry’s 
contribution to the Imperial Revenue. 
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Yield of sugar per cent cane . • . 10-50 per cent. 

✓ 

Borer Survep : — Estimated yield from mixed supplies 10-47 per cent. 

Estimated 3 deld from sound cane • • • . 10*83 percent. 

Estimated yield from infested cane . 9-37 per cent. 

Lobs of sugar during February due to borer and disease 4,74,S09 x (lb - 88 — 10 - 47)/100 — 1,708 maunds. 



FURTHER WORK ON THE MANURING OF SUGARCANE 

IN NORTH BIHAR 


BY 

A. P. CLIFF, B.A., Dip. Agei. (Cantab), I. A. S. 

Lately Deputy Director of Agriculture, North Bihar Range, Bihar and Orissa 


Introduction 

It is now generally well knoMU that in North Bihar and in the United Pro- 
vinces the number of factories for the production of sugar direct from sugarcane 
has very greatly increased, and the area on which the crop is grown has spread 
to comparatively large figures ; so that the production of white sugar in north-east 
India has now approached the stage of supplying almost the total consumption 
of India. In recent years also, world conditions generally and competition among 
the Indian factories themselves to market their sugar, have both tended to depress 
the prices obtainable for Indian produced sugar. There is no doubt that prices 
for cane are still relativelj high compared with those at which the crop can be 
produced in other countries. To establish a sound sugar industry in India total 
production costs must be brought nearer to those of other countries and an impor- 
tant item in the reduction of costs that will be necessary must be a generally lower 
price for cane. This will involve a revision of our calculations as to sound ex- 
penditure on the cultivation of the crop. We have worked so far on a basis of 
annas 4 or per maund on the field, but I think in future we must consider this 
basis to he annas or even 3. This consideration makes it exceedingly impor- 
tant that our recommendations with regard to the manuring of sugarcane should be 
kept in the cheapest possible form, and that, although actually even at the lower 
price imder consideration it will still pay handsomely to use th^ relatively high- 
priced artificial manures with judgment and care on well -organised and exten- 
sive cane-growing concerns, for the smaller, less-organised growers it is wise to keep 
our recommendations as near as possible to manures they can obtain relatively 
cheaply or grow at comparatively low cost. Another consideration bearing in the 
same direction is that we all realise more and more the enormous value of humus 
to the cultivated soils of India, particularly to those on which sugarcane is grown 
under un-firigated or semi-irrigated conditions. The wnW has, therefore, colleofed 
together, from the results of manurial trials on cane on the farms under his control 
until last year, the following figures indicating the value of a small dressing of 
superphosphate in conjunction with both farmyard manure and green manuring. 

t 619 
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The efifeots on the sugarcane crop of artificial manures containing varjdng pro- 
portibiis^ of liitfogen and phosphoric acid (PjO^) have been discussed [Cliff, 1931] 
and the conclusion was reached that the cane crop of North Bihar required general- 
ly, and in all cases made a handsome profit on, a dressing containing forty lbs. 
nitrogen and fifty lbs. phosphoric acid per acre. For the last few years, work has 
been proceeding to endeavour to determine whether the commonly obtainable and 
comparatively cheap organic manures, mainly farmyard manure and aanai green 
manure, provide that balanced dressing, or whether an addition of phosphoric acid 
to these manures was required and was profitable, and also whether, in view of the 
limited quantities of these manures available and commonly applied, an additional 
dressing of nitrogen and phosphoric acid applied at earthing time was generally 
profitable or not. 


Conditions of experiment 

An sugarcane growers tend to use for their cane land whatever farmyard 
manure is available, and of recent years a very large number of them have adopted 
a system of growing sanai for the green-manuring of cane ; but the smaller culti- 
vators, whose resources are limited, have small supplies of farmyard manure, 
generally of poor quality, available for the purpose, and if they grow green ma- 
nure, generally succeed in producing a very light crop only. On our Government 
farms in North Bihar, particular care is taken in the storage of farmyard manure ; 
and at Sepaya, where rather more than half of our cattle-dung comes from the 
dairy herd, the quality of the finished product is relatively high, although on 
our other farms where only working bullocks are kept, both the quantity avail- 
able and its quality are lower. Even on those farms we are in a better position 
in this respect than the smaller cultivators. Moreover, our standard of cultiva- 
tion is such that our green manure crops are good and represent, therefore, *both 
in bulk and nitrogen content the total requirements of a good cane crop. It 
fe diflBcult for us, therefore, to work out on our farms, trials that are strictly com- 
parable with the conditions of the holdings of the poorer, smaller cane-grower« j 
and our results, therefore, apply completely only to the larger holdings of better- 
cultivsted land, and their application to general cultivation requires furthcf 
consideration. 


Details of experiments 

Having established by the end of 1931 that cane in North Bihar requires 
and pays handsomely for, forty lbs. nitrogen and fifty lbs. phosphoric acid per 
acre, we have since that date used in our sugarcane manurial trials basic 
sings alternatively of farmyard manure and sanai green manure. The results 
of numerous previous analyses studied, and of examinations of samples drawn 
from our own stocks, indicate that the nitrogen content of farmyard manure as 
generally available ranges from about 0* 36 to 0* 6 per cent, the bigW figures being 
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obtatoBiJ from well-stored manure derived from weU-fed cattle. The corres^ 
porufing figures for the phosphoric acid content are 0*2 to 0*35 per cent ; and 
from what analyses are avaflable, it seems clear that the proportion of phosphoric 
add^ in fermyard manure is too low to make a balanced dressing for sugarcane in 
North Bihar. As regards aanai green manure, we have been working on the 
figures given by Clark for the United Provinces as to the amount of nitrogen 
returned per acre by the ploughing in of a heavy crop of green manure. Our 
programme has, therefore, been to add to the basic dressing of farmyard manure 
or green manure, firstly, a small dressing of superphosphate calculated to give 
an additiosial thirty lbs. of phosphoric acid per acre, and secondly in addition to 
this, a tep dressing of twenty lbs. nitrogen and 25 lbs. phosphoric acid per acre 
at earthing time. In addition, we have included wherever possible in our trials 
a series of f4ots receiving no organic manure, but fertilized with artificials giving 
forty lbs. nitrogen and fifty lbs. phosphoric acid per acre in two doses, one at 
planting and one at earthing. When the trials were started we were still scatter- 
ing our plots in regular order A B C D, A B C D, etc., and treating the results 
statistically by Engledow and Yule’s Shorter Students’ method. By 1933-34, 
however, we had got some of our staff trained to the randomised block lay-out, 
and the treatment of the results according to Fisher’s method. But it was not 
possible, until comparatively recently, to get this randomised block system adopted 
on all our farms. In the Appendix, therefore, the method of lay-out and 
statistical treatment have been indicated clearly for the different farms in the 
different areas in which the results were obtained. Two factors have emerged 
which have made the attainment of clear-cut results more than usually difficult. 
One is that at Sepaya the cattle manure, being largely from a highly -fed dairy 
herd and very carefully handled and conserved, is much richer than manures 
met with in common practice, and therefore the ordinary dressing'^of one cart- 
load per cotiah or approximately 270 maunds per acre, seems to contain not only 
more than sufficient nitrogen for the cane crop, but also ample phosphoric acid. 
Secondly, in the cases of some farms where the standard of scientific manage- 
ment is not so high and facilities for central control not so eas^, it has been found 
that the randomised block system does, in a comparatively large number of cases, 
not give the clear differences in re^onse to different treatments that were obtain- 
ed from the older method. Of the twenty-five trials actually laid down, for these 
reasons five have failed to show any significant dilfiferenoes, and their results 
have, therefore, been omitted from the table of results presented, 

CONSiniSBATION OF DETAILED RESULTS 

To consider the results for the trials based on farmyard manure first we 
find that at Sepaya, where the farmyard manure is rich, the small dressing of 
two maunds per acre of superphosphate generally failed to give any statistically 
significant increase of crop. On the other farms, however, where the quality 
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of the farmyard manure more nearly approximates to that in common use in 
North Bihar, the small dressing of superphosphate has given a significant in- 
crease ranging from fifty maunds of cane per acre to something like 200. In 
only relatively few cases, however, has a further dressing of twenty lbs. nitrogen 
and twenty-five lbs. phosphoric acid per acre given a further increase of crop.. In 
the cases, as at Sepaya, where plots have been included in the series receiving 
only artificial manures, a dressing of forty lbs. nitrogen and fifty lbs. phosphoric 
acid per acre applied in this way has given practically the same crop as farmyard 
manure plus the extra dressing of the superphosphate. 

In the green manure series, however, in every case the addition of two maunds 
per acre of superphosphate has given an increase of crop statistically significant 
and more than suflScient to pay a sound profit on the cost of the superphosphate. 
In many cases in this series also, the top dressing of twenty lbs. nitrogen and 
twenty-five lbs. phosphoric acid per acre has given a further significant increase 
and has been distinctly profitable. In this series also, whore it has been possible 
to include plots dressed with artificials only, the dressing of artificials calculated 
to give forty lbs. nitrogen and fifty lbs. phosphoric acid per acre has given almost 
exactly the same crop as green manure plus the small dressing of superphosphate. 

Discussion of results 

From the results of these trials, we are, therefore, justified in carrying our 
recommendations on the manuring of the sugarcane crop in North Bihar a stage 
further. It is further confirmed that the sugarcane crop in North Bihar re- 
quires and pays handsomely for a dressing containing forty lbs. nitrogen and fifty 
lbs. phosphoric acid per acre ; and, where organic manures such as cattle manure 
or green manure are not available, it is entirely sound to use for the purpose 
maunds of Niciphos II per acre, the cost of this dressing being approximately 
Rs. 22 only. If, however, farmyard manure is available the applications re- 
quired depend on the quantity and quality of the manure that can be applied. 
Where really good well-preserved manure can be applied at the rate of ten tons 
or 270 maunds per acre, which is equivalent to one cart-load per coUahy this 
dressing is just about sufficient in phosphoric acid content, and rather more than 
sufficient in nitrogen content. Where, however, as on big estates and the hold- 
ings of the larger cultivators the quality of the manure available, though better 
than that used by the smaller cultivator, is still average only, this manure should 
be used at the above rate for as much land as it will cover, but the land to which 
it is applied should also be given a dressing of two maunds per acre single super- 
phosphate cr one maund per acre double superphosphate, and this superphos- 
phate should be applied to the land in the furrows at the time of planting the 
cane. Where the quantity of manure available does not allow for the full dres- 
sing indioated {^bove to be given, it will pay handsomely to supplement lie farm- 
yard manure with a top dressing applied at the time of earthing the cane, of 
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1 J maunds per acre of Niciphos II containing twenty-five lbs. phosphoric acid 
and twenty*five lbs. nitrogen per acre and costing Rs. 11 or 12 only. 

In the case of large estates and the holdings of larger cultivators who can 
spare land from food crops for green manure for their cane crop, such land should 
be green manured with sanai grown in the monsoon previous to the planting 
of the cane. Where the land is green manured it will pay handsomely to give 
in addition a dressing of two maunds per acre single superphovsphate or one maund 
per acre double, in the furrows at the time of planting the cane. Where the 
green manure crop for some reason, such as a bad season or poor cultivation, is 
not a good one ; that is to say if the sanai at the time of ploughing in is a thin 
plant less than two feet high, in addition to the superphosphate applied at plant- 
ing time the sugarcane should be given at earthing time a top dressing of li maunds 
of Niciphos II per acre. 


Conclusion 

To assist in establishing the Indian sugar industry on a sound basis the price 
of cane must be lowered. The cane crop occupies the ground for such long periods, 
its cultivation extends from eighteen months to two years, and the proportion 
of its total growing costs involved in rent and actual cultivation charges are 
so great, that the soundest way to cheapen the cost of production so as to leave 
a sound profit even at the lower j)rices expected, is to r^^luca the area under cane 
and concentrate on getting from that area a heavy yield of good quality sugar- 
cane. To do this, adequate manuring is as important as — if not more important 
than — thorough cultivation. The use, to the greatest extent possible, of the 
available supplies of farmyard manure or, alternatively, green manuring the land 
thoroughly for cane, is the soundest and most economical basis of sugarcane 
manuring on these soils and in this climate ; but to get the best value for the 
cane crop out of the farmyard manure applied or the green manure grown, the 
addition of two maunds per acre single, or one maund p^r acre double super- 
phosphate, at planting is almost invariably necessary and its application exceed- 
ingly profitable. Where the farmyard manure supplies are too small for the 
area of land it is desired to cover, or the quality of the manure likely to be low, 
a further top dressing of 1 J maunds per acre Niciphos II is very wise and exceed- 
ingly profitable. 

The sound response to lower priqes for cane is not, as is so generally preached, 
a lowering of the standard of cultivation, but is rather a reduction of the area 
planted and an intensification of the cultivation of that area. The cheapest 
and soundest intensification possible to most cane-growers is the wise utilisation 
of their available supplies of farmyard manure or the growth of green manure, 
the supplementing of these by the addition of the small amounts of superphos- 
phate recommended, and if necessary, the use of the small and cheap top dressing 
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indicated. It is better for the cultivates and for the mill to =gmw ^00 mamids 
of cane on one acre of land than to grow 200 maunds per acre on three aores ; 
to cultivate three acres even badly, the cultivator’s costs wiU be far higher, while 
the mill will not thank him for three acres of light, diseased cane. Six hundred 
maunds from one acre means a strong, healthy, solid crop, cheap to produce and 
eagerly accepted by the mills, 

EEFEBENCES 
Cliff, A. P. (1931). Jnd. J. Agric. Sd. 1 , 052. 
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NEED FOR A SOIL SURVEY OF INDIA 

A JOINT diBcuflsion by the Sections of Agriculture and Geology was held 
during the Science Congress week at Hyderabad (Deccan), on the “Need for a 
Soil Survey of India**. 

Rao Bahadur B. Viswa Nath, the President of tlie Agricultural Section, 
presided. 

Sir John Russell, F. R. S., Director, Rothamsted Experiment Station, was 
present tliroughout the discussion and took part in it. 

The President, Mr. B. Viswa Nath, opening the discussion, observed as 
follows . — 

“ I count it a piece of singular good fortune that it has been possible for Sir 
John Russell to be present this morning when this important subject is being dis- 
cussed ^ in spite of his several engagements and the pressing demands on his time. 
I realise that Sir John is still touring the country and he cannot, therefore, be ex- 
pected to give his fully considered views on the subject, but we will be grateful 
if Sir John will make a few observations based on his wide experience of similar 
problems in other parts of the world and on what he has already seen in India.** 

The subject under discussion is the “ Need for a Soil Survey of India^**. The 
answer to such a general question will undoubtedly be in the affirmative ; but the 
point for consideration is the type of survey. In arriving at an answer to tliis ques- 
tion it will be necessary : — 

(t) to consider the objects of the soil-survey, 

(it) to ascertain what has already been done in India and what is being done, 
and 

(Hi) to define what is wanted to be done, 

A soil survey can be carried out for one or more of many purposes. It can 
be carried out for settling new land. It can be carried out for ascertaining the 
physical and chemical characteristics of the soil with reference to manurial treat- 
ment, and irrigation projects. 

There are in India about 160 million acres of waste land which may be brought 
under cultivation. All this land is, however, not situated in one compact block 

( 629 ) 
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but is scattered in patches 41 over India, It is necessary, therefore, in the first 
instance, to ascertain the nature and the disposition of the waste land and this 
would perhaps form a subject of enquiry in the provinces. 

During the past quarter of a century soil-surveys have been in progress 
in the different parts of the country to ascertain the manurial and fertilizer re* 
quirements of the soils. As a result, a considerable amount of valuable data have 
been collected and these are being used in advising on manurial programmes and 
farming projects. In recent years enquiries have been commenced in connection 
with irrigation and drainage problems with a view to the suitability of the soils 
for irrigation and to ascertain the most suitable alignment for irrigation and 
drainage channels. 

There remains, therefore, the survey for the classification of soils so that the 
information obtained will throw light on their formative processes and characteris- 
tics and be useful in interpreting the response to manurial treatments and for 
research and advisory work. We have, therefore, to consider what methods of 
survey are needed for this purpose. 

In England the basis of classification in the early days was geol(^cal, the 
assumption being that each geological variation gave rise to its own type of soil. 
Subsequently this was not found to answer the purpose. The effect of climate, 
altitude, topography and other factors was considerable, and soils formed from the 
same geological parent material varied appreciably. Then, there are the Russian 
and American methods of classification which are chiefly based on the study of 
the soil profile. 

The soils of India can be very broadly classified into the Indo-Gangeiic allu- 
vium covering about 300,000 sq. miles ; the tract of black soils extending to a 
total area of about 200,000 sq. miles, and a red soil tract including laterite soils, 
of 160,000 sq. miles. The black soils, although derived from different basic mate- 
rials, possess common agricultural characteristics and characteristic silica-alu- 
mina ratio varying within narrow limits. The large tract of Indo-Gangetio allu- 
vium is, as its name implies, mostly almost alluvia] in nature. The soil profile in 
thi^ case does riot appear to be so important as it is elsewhere, but surely it should 
be possible to differentiate profiles even in this huge block of alluvium with 
reference to the relative intensities of rainfall, evaporation and temperature. 
The ratio of rainfall to temperature for the different parts of India varies from 
0*10 to 1*6. A broad classification of areas may be made into : 

North-East India, 

North-West India, 

North Centrid Alluvial India, and 

Peninsular Zndia^ 
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which again, can be sub-divided on the ratio basis and classified with respect to 
texture and compoifition. 

Mr. Wadia and Mr. Boy of the Geologioal Survey of India discussed the im- 
portance of soil formation from the geological point of view. They emphasised the 
value of geological data to the soil-survey, particularly in relation to the nature 
of subsoil water. Mr. H. C. Champion of the Forest Research Institute, discussed 
the economic importance of changes in plant cover and gave expression to the 
fear that a soil recognized as suitable for some particular agricultural crop would 
be deforested for agricultural purposes without sufficient consideration of the 
protective and water-storage factors by the natural plant cover. Mr. Wad, Rao 
Sahib Bal and Dr. Kashinath spoke with reference to the soils in their respective 
provinces. Dr. Puri discussed the means of approaching the problem and the 
methods to be employed for the survey. He suggested that a committee of chemists 
who have had experience in soil-survey work should meet and co-ordinate the 
results of the survey.” 

Sir John RttsseJTs Speech 

Sir John Russell then spoke as follows : — 

President, Ladies and Gentlemen, 

First of all, may I say how glad I am to be able to be here and how much I 
r^ret my inability to give an address this afternoon as desired by the President and 
the workers here. Unfortunately my programme has already been filled. Fur- 
ther, in my remarks this morning I must confine myself to certain general state- 
ments ; as your President has pointed out, my journey throughout India is not 
yet completed and obviously at this stage I cannot be expected to put^ forward 
any final views. But already certain important points have emerged and these 
I can put before you. 

I am not yet prepared to express any views as to the need M a soil-survey. 
One’s first instinct is to say that a survey is certainly needed, but the Royal Commis- 
sion riiought otherwise, and their recommendations and opinions are in general 
so sound that one has to be sure of one’s ground before disagreeing. Perhaps 
during the past ten years the situtation has sufficiently altered to justify a survey. 
On this point I express no opinion. I do not today propose to discuss this, but 
shall confine myself to indicating various dfrections in which local surve 3 rs can 
prcffitably be made. 

In regard to the cultivable wastes of 160 million acres mentioned by Mr. Viswa 
Nath, one cannot help feeling that there is a good deal of it that could evm in 
present conditions be brought into cultivation, and one advantage of a survey 
will undoubtedly be that it will enabb US to usoertain which sre the most promising 
fifefMi for redapiatlont 





®82 AGRICULTURE AKD LIVE-STOCK IN INDIA [VII, V 

In regard to manurial experiments a good deal o{ information had already 
been obtained and this will be extended now that modem methods are so widefy 
being used. It is, however, impossible to utilize folly the results of manurial 
experiments unless the soils are properly examined and characterised* A soil- 
survey in relation to the area served by the experimental station affords an effeo* 
tive method of showing how far the experimental results are likely to be applicable 
in practice. 

Further, there is the problem of irrigation to which Rao Bahadur Viswa Nath 
has referred. I attach great importance to making a proper survey of any r^ion 
that it is proposed to irrigate. In the past it has often happened, both in India 
and in other countries, that engineers have completed the irrigation project and 
dehVered water on to the soil first without ascertaining what will happen when it 
gets there. Several expensive schemes have ended in failure and in the meantime 
the agriculturist has had to bear the burden. Trouble from water-logging is likely 
to follow irrigation unless the scheme has been planned as guided by a previous 
soil-survey. I could give instances from different parts of the world which I have 
visited where the scheme considered from the engineering point of view has been 
admirable, but from the soil point of view it was bad. A preliminary soil-survey is 
invaluable for indicating what part of the area can, with advantage, be watered 
and what part should not. 

Coming now to the important problem of classification, several methods have 
been used. The earliest was textural : soils were classified as sands, loams, clays, 
etc. This was useful but insufficient. Then came the geological basis ; then cli- 
matic ; then the profile basis. All are useful, but objection can be taken to all of 
them. Mr. Wadia referred to the geological basis of classification. The diAcul# 
ties m regard to this arose from the important part played by the climate in 
making the soil. Geological data, however, are invaluable for providing 
information in respect to water-supply, where it is essential to know the nature and 
position of the various strata, their permeability and their relation to the ultimate 
supplies of water. Studies of this kind would be useful in famine areas. 

Other problems of soil-survey arise in connection with forestry. Forest con- 
servation is an effective way of reducing or even preventing soil-erosion. A vast 
scheme has been projected in the United States where millions of acres of land 
have been ruined by erosion for planting up a great forest belt 100 miles long and 
ten miles wide ; it will take something like« hundred years to complete, but it is 
hoped that it will be effective in preventing a good deal of erosion that is now taking 
place. Soil-erosion is one of the problems that no country can afford to n^Ieot, 
and certainly India cannot n^lect it* 

Tbeie iB another important problem India owes to soil science in ihe rest of 

world* It ^ South India that Buchanan many years a^ 
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deaoribed oeirC^ aoik as lateriti^ and so introduoed a totally new group of soils 
to seientifio workers. Soil science has changed a great deal since then and there 
has been a great deal of discussion as to what is and what is not a laterite soil^ 
J. B. Harrison showed tliat apparently similar soils occur widely in British Guiana : 
Screver has described them in Malay and Mohr in Java ; they have been widely 
reoogni^ in A£rica. But India remains as the land of their birth, so to speaks 
and it is in India that they should be fully studied. What are they ? 
What are their agricultural properties ? How can they be improved ? A good 
deal of work has been done in recent years in the West Indies and in Africa. In 
India, there are great opportunities for further studies. You must remember that 
the idea first arose in India and you are in a good position for developing further 
knowledge. 

Another set of problems on which you are in an almost unique position for 
study is in connection with the black soils of India. These are entirely different 
from the black soils of Russia, though apparently they are something like some 
of the black soils of Africa. You are able to supply the information about the 
soils which soil investigators in many other parts of the world are desiring. 

Reference was made by Mr. Wad to the admirable data collected by the Re* 
venue Department. This Department has considerable knowledge of the relative 
values of the soils and indeed India is better served in that respect than many other 
countries. The basis of classification adopted by the Revenue Department 
is essentially the soil texture modified by such factors as depth, proximity to water- 
supply, duration and intensity of previous cultivation, etc. 

One of the modem methods of soil-survey is to have it on the soil profile. Un* 
fortunately, most of the Indian soils I have seen have no very marked profile such 
as can be seen in other parts of the world. A good deal of soil work is being 
done in India and it would undoubtedly be a great advantage to put all local sur- 
veys on to a uniform basis so that the results can be collated and brought to- 
gether. It is not necessary to adopt any one basis of classifioation. Soil investi- 
gators are by no means agreed on the matter, and numerous systems have been 
proposed. The important point at the present time is that the soils should be 
fully described and that the same methods of description should be used by all 
Indian workers. Dr. Puri’s suggestion is sound that the Indian soil workers should 
constitute a committee to draw up an agreed basis for describing the soils and 
should indicate 4he methods of examinatkm to be adopted. It would fbrther be 
necessary to arrange for some centra] body or for some institution to ooUate the 
results and prepare the maps and so to put data on record that will be useful to all 
COnpmied with soil management and with agriculture. 

♦ 


♦ ♦ . 
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REVIVAL OF THE BUREAU OF EDUCATION IN INDIA 

The following communique [No. F. 122-11/36-E (C. A. B.)], dated the 7th June 
1937, issued by the Government of India in the Department of Education, {lealth 
and Lands, is reproduced for general information 

1. A Bureau of Education was established at the Headquarters of the 
Central Government under the Educational Commissioner with the Govern- 
ment of India in 1916. The main duties of the Bureau were to collect and collate 
educational information in India and abroad ; to arrange for the publication 
of educational reports on diflFerent subjects, including an annual report and a 
quinquennial review on the progress of education in India ; to supervise the 
Imperial Secretariat Library (including its own library of educational books) ; 
to arrange for the conduct of certain examinations and to reply to enquiries from 
official as well as non-official bodies and individuals. A valuable activity of 
the Bureau was the publication of occasional reports and pamphlets on educa- 
tional problems in India. These reports dealt with such important subjects 
as the training of teachers, school laboratories, adult education, media of instruc- 
tion, drawing and manual training, vernacular education, education of factory 
children, visual instruction, school libraries, mental inteUigence tests, etc. Subse- 
quently a Central Advisory Board of Education was created in 1920 under the 
chairmanship of the Educational Commissioner with the Government of India. 
The Board offered expert advice on all important educational matters that 
were referred to it and conducted educational surveys, whenever required. It 
was felt that, with the devolution of responsibility for education to the Provin- 
ces under the Government of India Act, 1919, such an organisation would serve 
to keep local Governments in touch with educational activities, aims and progtess 
in the different Provinces and act as a clearing house of educational ideas. This 
expectation was fuUy realised and both the Bureau and the Board served a 
very useful purpose. 

2. As a result, however, of the recommendations of the Indian Retrenchment 
Committee of 1921, the Advisory Board and the Bureau were abolished in the 
interests of economy. Since the ab olition of the Bureau, its work has been con- 
tinued, but on a very limited scale, by the Educational Commissioner with the 
Government of India. 

3. Even at the time of abolition, the Government of India had doubts as 
to the wisdom of this step, which was taken under pressure of the then para- 
mount need for economy. The passage of years progressively emphasised Hie 
need for the revival of the Board and the Bureau. The systems of education 
in the different parts of India were subjected to stresses which revealed Hie need 
for review and inform. The Government of India gave careful thought to the 
matter and decided not to stand aloof but to associate themselves with the pres- 
sing; task of educationid recons^ction. They, th^efore^ revived \a 1985 the 
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dentral Advisory Board of Education in India, vid^ their Resolution No. F. 122-3/ 
36, dated the 8th August 1936. The Bureau was not revived at the same time, 
as the Government of India considered that, apart from financial considerations, 
the precise functions and estabUsbment of the Bmeau could best be defined after 
the opinion of the Board had been obtained. 

4. The Central Advisory Board of Education considered the question of 
the revival of the Bureau of Education at its first meeting held in New Delhi in 
December 1936 and resolved that the Bureau of Education should be revived 
under the control of the Educational Commissioner with the Government of India, 
to deal specifically with the collection and dissemination of literature relating 
to educational problems in the various provinces. Accepting the advice of the 
Board, the Government of India have decided to revive the Bureau of Education 
in India with the following functions : 

(а) to maintain a reference library of educational books and periodicals, 

(б) to collect and disseminate literature relating to educational problems 

in the various Provinces, 

(c) to issue from time to time educational pamphlets and occasional re- 

ports likely to be of interest and value to provincial departments 
of education, 

(d) to issue an annual report on the progress of education in India and a 

quinquennial review of education in India, and 

(e) to supply information on educational subjects at the request of provin- 

cial educational oiBhcers or authorities. 

The Bureau of Education will be under the control of the Educational Commis- 
sioner with the Government of India. 

The Secretary of the Central Advisory Board of Education, who is appointed 
by the Government of India, will be the Curator of the Bureau of Education. 

6. A library of educational books, wliich will gradually be extended, has 
recently been attached to the office of the Central Advisory Board of Educa- 
tion. The books may be consulted by any one interested, without payment of 
any fee. 

♦ 

♦ ♦ 

STATISTICS OF THE PRODUCTION OF CERTAIN SELECTED 

INDUSTRIES IN INDIA 

The following statistics are reproduced from the “ Monthly Statistics of the 
Production of Certain Selected Industries of India,” No. 9, DecembOT, 
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1936 , issued by the Director-General of Commercial Intelligence and Statistios, 
Calcutta : — 


Dacembor, 1936 

Detailed glatement of the qmiUUy and deeeriplion of jute manufaeturea produced 

in India 


Description 

! 

Month of December 

Nine months, April to December 


1934 

1935 

1036 

1934 

1986 

1986 

I.— Twist and taen 

tons : 

8,d21 

3,517 

4,816 

33,502 

82,321 

30,378 

II.— MANDrACTUEBS— 

1 

f tons 

65 

65 

165 

1,211 

991 

1,504 

Canvas . . H 

1 





1 

L yds- 

116,209 

119,459 

342,834 

2,134,006 

1,741,650 

2,026,274 

Canny bags— 








1 

r tons 

4,023 

4,147 

5,130 

34,036 

38,403 

50,607 

{ a ) Hessian . -j 

) 


L No. 

9,516,182 

8,838,305 

12,015,796 

60,665,207 

68,999,283 

106,967,604 

1 

\ tons 

45,228 

46,600 

67,367 

403,081 

427,612 

480,657 

ib ) Backing . ^ 



1 Na 

44,904, 161 

45,794,126 

55,653,027 

385,431,787 

414,991,918 

457,673,580 

Gunny cloth — 








1 

f tons 

24,386 

29,232 

42,909 

217,668 

1 

244,899 

340,475 

(a) Hessian .-j 

1 

L yds. 

92,327,023 

118,356,229 

165,076,325 

828,456,419 

949,084,117 

1,310,354,681 

1 

r tons 

2,206 

2,130 

2,930 

19,041 

19,205 

1 

21,837 

(6) Backing -H 

\ 


[ yds. 

4,730,480 

4,577,236 

6,666,667 

42,459,309 

41,125,209 

48,989,936 

Other manufactures 

tons 

292 

301 

488 

2,605 

2,568 

4,525 

including rope 

and t^ine. 






r tons 

79,770 

85,998* 

113,796 

711,143 

760,009* 

938*978 

Total . J 

I 

yds. 

97,173,712 

118,062,024* 

172,084,326 

873,040,734 

991,050,076* 

1,362,270,891 

( 

No 

64,420,343 

54,682,481* 

67,668,823 

455,086,994 

483,091,201* 

568,641,184 


•Revised. 


Detailed siatemerU of the qwntity and description of svlphuric acid produced in 

India 


Description 

Montli of December 1 

L. 1 

Nine months, April to December 

j 1984 

1985 

1 

1036 1 

1984 

1986 

1986 

Ordinary or non-fuming sul- 
phuric acid. 

1 

Cwts. 

53,484 

Cwta. 

67,906* 

Cwts. 

43,228 

CwU. 

401,405 

Owto. 

4»,M0* 

Cwta. 

862,839 

Fuming sulpburk aoid 

... 

1 

i 

... 

48 

64 

12 

Tom ^ 1 

53,484 

671,906* 

48,223 ] 

401,448 

4tS,174* 

862,861 
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Detailed statement of the quantity and description of sulphate of ammonia produced 

in India 


Description 

Month of December 

; .. 

Nine months, April to December 

1984 

1 1935 j 

1936 * 

1934 

1935 

1936 


Tons 

1 ! 

1 Tons j 

Tons 

Tons 

1 

j Tons 

Tons 

Neutral .... 

1,601 i 

1,406 j 

1,467 

10,173 j 

13,312 

11,729 

Acid 

19 

19 

48 1 

167 1 

177 

1,578 


Detailed statement of the quantity and description of sugar produced in India 


1 

1 

Month of December 

Nine montlis, April to December 

Description p 

i 

1934 

1936 

1936 

1934 

1935 

1936 


Cwts. 

Cwts. 

Cwts. 

Cwts. 

Cwts. 

Cwta. 

(1) Khandsarl sugar* . , | 

12,435t 

7,184t 

3,798 

89,319t 

87,161t 

29,687 

(11) All other sugar except | 
Palmyra sugar. 

2,163,393t 

3,185,799t 

3,188,655 

6,245,779t 

5,722,395t 

7,312,856 

(iii) Palmyra sugar 

27,730 

16,876 

22,778 

183,744 

159,674 

184,864 

Total . j 

2,203,564+; 3,209,859t 

3,215,231 

6,518, 842t 

6,919,1 sot 

j 7,527,406 


• Figures relate to excised Issues only, 
t Revised. 


Detailed statement of the quantity and description of wheat flour milled in India 

fin Bazaar Maunds of 82 2/15 lbs. each.) 


Description 

- _ 

Month of December 

Nine months, April to December 

1934 

1935 

1 

1936 

1934 

1935 j 

* i 

1986 


Mds. 

Mds. 1 

Mds. 

1 Mds. 

1 

Uds. 

Mds. 

Flour .... 

476,971 

426,882 ! 

541,899 

' 4,269,093 

4,880,582 

4,172,918 

r High grade 

389,783 

278,846 1 

299,880 

2,686,729 

2,518,1.30 

2,472,008 

AUa 4 


1 


1 



1 Low grade 

117,017 

131,637 ; 

186,690 

1 1,044,638 

1,225,839 

1,286,175 

Bran 

236,972 

204,649 1 

238.767 

1 1,985,985 

2,043,688 

1,912,777 

8ooi§e 

48,707 

44,460 I 

64,548 

1 498,647 

416,867 

ise,<77 

Others • , . . 

6,594 

7,624 1 

■ ■ i 

7,176 

i 61,661 

1 

1 ...... 

68,208 

I -. 

71.888 

Total 

1,225,044 

1,092,898*! 

( 

1,338,460 

j 10,626,658 

10,648,259 

io,8o$,m 

^ Hevised. 
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HERBAGE ABSTRACTS 

Thb first issue of the seventh volume ♦ (March 1937) of this exceedingly use- 
ful publication has just appeared. It consists of 89 pages, excluding the indexes 
and is a comprehensive set of abstracts of every published paper connected distant- 
ly or remotely with herbage and forest plants throughout the world. The editors 
interpret their duties very liberally and we find amongst the titles such items 
as Bird and Mammal Communities and Field Borders in Northern Illinois 
Plant-maps for the Netherlands 1 : 3,000,000, Part 1, compiled by The 
Institute for the Investigation of the Vegetation in the Netherlands (I. V. 0. 
N.) and “ Reclamation of Black-alkali Soils with various kinds of Sulphur The 
particular issue of Herbage Abstracts received is printed on one side of the paper 
only for the use of library and persons wishing to maintain card indexes. This 
means that the volume can be cut up for cards or insertion in catalogues. This 
publication is issued by the Imperial Bureau of Plant Genetics : Herbage Plants, 
Aberystwyth, Great Britain, which also publishes Herbage Reviews, The follow- 
ing are the rates of subscription : — 

Herbage publication series 
Reviews — Abstracts — Bulletins, 

Shillings 


Herbage Reviews alone 10 

Herbage Abstracts (normal) either alone or with Herbage Re- 
views 16 

Herbage Abstracts (one side)* either alone or with Herbage 
Reviews ......... 20 

Herbage Abstracts, both issues 30 

Herbage Abstracts, both issues and Herbage Reviews . 36 

♦ This is the issue just mentioned. 

♦ 


♦ ♦ 

IMPROVEMENT OF CATTLE 

Dubinq prolonged periods of dry weather the rate of growth of fodder 
grasses slows down and an area which is ample during wet weather to supply 
the needs of the owner’s herd becomes inadequate. Some cheap foodstuflFs to 
supplement the diminished supply of fodder grass during such periods is necessary. 
The drop in the 5deld of the fodder grasses could, of course, be obviated by irri- 
gation but this is seldom practicable. Possible supplements which are worthy 
of trial include cassava (tapioca) and the juicy stems of plantains. 

♦Published by the Imperial Bureau of Riant Genetics; Herbage Plants, 
Aberystwyth, GreiM^ Britain, price 29s* ” 
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The great value of the roots of cassava as a standby during long periods 
of drought has been emphasised by Stewart, Principal Veterinary OflScer in the 
Gold Coast, during the past few years. That cattle would eat the roots of cassava 
if they had access to them was fairly well known but they had never been used 
to any extent as a cattle food, chiefly because of the fear that poisoning would 
result. 

Stewart’s experiments showed that the danger was greatly exaggerated 
if reasonable precautions were taken. He found that cattle readily eat the chop- 
ped roots and improved in condition when fed on them. 

Plantain stems cut into slices are readily eaten by cattle and where avail- 
able are a very useful supplementary feed, especially during dry weather when 
succulent foods are very scarce. (Extract from The Tropical Agriculturist, April 
1937). 

♦ * 

THE NUTRITIVE VALUE OF PASTEURIZED MILK 

One of the statements most frequently made by opponents of pasteuriza- 
tion is that the nutritive value of milk is deleteriously affected as the result of 
treatment by heat. No satisfactory evidence in support of this contention has 
yet been brought forward. It is true that certain workers have carried out experi- 
ments the results of which have been regarded as favouring raw as opposed to 
pasteurized milk, but careful examination of their protocols has usually revealed 
some source of error that has rendered their conclusions untrustworthy. On 
the other hand there have been a number of workers who have failed to find any 
significant difference between the nutritive value of raw and that of pasteurized 
milk. With the rapid increase in the extent of pasteurization that is occurring 
at present and the growing demand for powers of compulsory pasteurization 
by towns like Glasgow and Poole, whose experience of raw ndik has been un- 
fortunate, it is important that this question should receive a definite answer. 
Considerable progress towards this end is being made by a group of workers at the 
National Institute for Research in Dairying at Reading and the Rowett Research 
Institute at Aberdeen, who are engaged under the auspices of the Milk Nutri- 
tion Committee of the Milk Marketing Boards in making careful observations 
on the comparative nutritive value of raw and pasteurized milk. The first report 
of this committee, which has just been published, mainly concerns experiments 
on rats. 

Observations on the individual constituents of milk showed that, when 
subjected to commercial pasteurization by the holder method (146°-150® F. 
for thirty minutes), milk lost about one-fifth of its vitamin C content and a certain 
but unmeasured amount of its vitamin B complex. No change was observed 
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in the Titamin A or carotene content of the milk, in the biological value of the 
proteins, or in the availability of the calcium or phosphorus. 

Experiments on litter mates, carried out with v?hole milk given in a quantity 
of 70-80 c.cm. daily, failed to show any difference between the nutritional value 
of raw and pasteurized milk as judged by such criteria as gain in weight, body- 
length, or the calcium and phosphorus content of the carcasses. (Extract from 
The British Medical Journal, May 8, 1937.) 

♦ 

sk He 

FOOT-'AND-MOUTH DISEASE 

The task of investigating tliis important and damaging disease of live-stock 
has proved to be one of exceptional difficulty. As long ago as 1924 the British 
Poot-and -Mouth Disease Research Committee was formed ‘‘ to initiate, direct 
and conduct investigations into foot-and-mouth disease, either in this country 
or elsewhere, with a view to discovering means whereby the invasions of the 
disease may be rendered less harmful to agriculture.’’ 

That foot-and-mouth disease may be caused by several closely allied but 
serologically different viruses makes the difficulty of prevention by any type of 
vaccine almost insuperable and the failure to work out an effective method of 
inoculation represents the major disappointment of the investigation. Valuable 
information has, however, been accumulated as to the resistance of the virus 
to physical and chemical influences. It has been shown, for instance, that the 
virus may resist cold-storage temperatures for prolonged periods and that it can 
be dried on fabrics and other materials and retain its virulence. These observa- 
tions have led the Ministry to introduce orders compelling the cooking of animal 
products before feeding them to live-stock and to make certain requirements as to 
wrapping materials. These regulations should eliminate some at least of the 
outbreaks. Important advances have also been made in the simplification and 
effectiveness of disinfection methods. Increasing reliance is now being placed 
both here and in Germany on alkalis, such as washing soda or dilute caustic soda, 
in disinfecting contaminated objects and premises. (Extract from The Lancet, 
May 29, 1937.) 

♦ 

♦ ♦ 

THE SHORTAGE OF VETERINARY SURGEONS 

The two branches of medicine, the human and the veterinary, play individual 
and combined parts, and any shortage in the total number of the veterinary 
body may reflect seriously upon the joint efforts. For the diseases of animals 
which are communicable to man are far spread in their evil influences. In this 
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country anthrax, glanders, and rabies are now fortunately rare if terrifying 
spectres. Their eradication is mainly due to the control exercised by the veteri- 
nary department of the Ministry of Agriculture and Fisheries over their respective 
sources of origin, bovine, equine, and canine. It is to be hoped that we shall 
never again in this country have to fear these terrible menaces to man ; but this 
security depends upon the continuance of the present keen veterinary inspec- 
tion of each port where animals are allowed to land, as well as on quarantine laws 
and those governing the importation of animal products. EflForts directed to- 
wards prevention of the spread to humans of brucella infections and of foot- 
and-mouth disease must also be recalled. In the inspection of meat for human 
food the man who must by virtue of his training know most about the matter 
is the veterinary surgeon. He is the one best qualified to detect disease in the 
food animal before slaughter and to guarantee the soundness of the flesh when 
dressed for human consumption. And in the present fight against tuberculosis, 
which is an uppermost theme in every mind, the medical man works with the 
veterinarian ; and only through such collaboration can measures of prevention 
be considered or a successful conclusion to endeavour be anticipated. 

The young man entering the veterinary profession to-day will find that he 
has joined a service which is increasingly needed and valued ; the whole world 
counts on his help. But the more this is so the more evident is it that the educa- 
tional course must become increasingly comprehen«ive, and the tests to be satis- 
fied grow harder. An extension of the curriculum has already been made, and 
university courses are running concurrently with those connected with the prac- 
tising diploma, but the danger of discouraging candidates by insisting on too 
prolonged and arduous a course of study must be borne in mind.^ Students 
entering the veterinary profession now wdll command better material rewards 
than has been possible in the past, as there are almost limitless possibilities of 
promoting the welfare of the human as well as the animal kingdom. (Extract 
from The Lancet, May 1, 1937.) v 


♦ 


♦ ♦ 

FEEDING VALUE 

An outstanding demonstration of the value of dried grass in milk produc- 
tion is afforded by Dairy House Farm, near Middlewich, Cheshire. This farm of 
170 acres carries a milking herd of 60-70 head, and has a grass drier. Since 
the autumn of 1936 these cows, together with heifers and calves, have had prac- 
tically no home-grown or purchased concentrated foods other than dried grass. 
Milk yields have been maintained, the condition of the herd is excellent and the 
colour of the milk has remained practically uniform throughout the year. Grass 
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drying has made the farm almost completely self-supporting in food-stuffs for 
cattle. (Extract from The Farmer and Stock-breeder^ May 4, 1937.) 

♦ 

♦ » 

WORLD PRODUCTION AND CONSUMPTION OF ARTIFICIAL 

MANURES 

Thb British Sulphate of Ammonia Federation, Ltd., in their annual report 
for 1935-36 give some very interesting figures. The year was a record one for the 
production of synthetic sulphate of ammonia, cyanamide, nitrate of lime and 
also for total production and total consumption of nitrogen. The total world 
production of pure nitrogen was 2,378,000 metric tons and the total consumption 

2.400.000 of which the agricultural consumption was about 2,068,000. During 
the year under review there was an increase of 308,000 metric tons of nitrogen 
or about 14*9 per cent on the year previous (1934-36). The production in Chile 
increased by 13,000 tons or seven per cent, and output in other countries by 

295.000 tons or sixteen per cent. The most marked increases in manufactured 
nitrogen output were in Germany, Japan, the United States of America and 
Russia. In spite of all this, synthetic nitrogen plants were considered to have 
operated at only about for y -eight per cent of their capacity during the year ; the 
actual world production capacity for synthetic nitrogen, including cyanamide, 
being estimated at 3,700,000 tons of nitrogen. The total consumption increased 
by 329,616 tons or about 15*9 per cent, following an increase of 10*3 per cent 
last year. In Britain the prices were the same as in 1934-35. England and 
Wales used 3*5 per cent, Scotland 0*7 per cent and Ireland 15*7 per cent pore 
sulphate of ammonia than in the preceding year. The large increase in Ireland 
was due to the larger areas imder wheat and beet in the JFree State and to 
improved prices for potatoes and grass seed in Northern Ireland. 

♦ 

♦ Hfi 

WOODHOUSE MEMORIAL PRIZE 

The following announcement has been received from the Director of Agri- 
culture, Bihar : — 

In memory of Mr. E. J. Woodhouse, late Economic Botanist and Principal 
of Sabour Agricultural College, who was killed in action in France in 1917, a biennial 
prize in the form of a Silver Medal and books of a combined value of Re. 100 will 
be awarded to the writer of the beet essay on a subject to be selected from the list 
noted below. The length of the essay should not exceed 4,000 words. 

The competition is open to graduates of Indian Universities and to Diploma 
holders and Lioentiates of recognized Agricultural CJoUeges in India who aie not 
more than 30 yean^ of age on the date of submission of their essays. 
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Papers should be forwarded to the Director of Agriculture, Bihar, Patna, 
before the 30th November, 1037. 

Failing papers of sufficient merit no award will be made. Essays roust be 
typewritten on one side of paper only. 

List of subjects 

1. Hybrid vigour in plants and its significance in plant breeding and agricul- 

ture. 

2. Agricultural problems of the Indian Sugar Industry and their solution. 

3. The importance of purity and quality of seeds of farm crops and how to 

prevent their deterioration. 



ABSTRACTS 


Diseatet of the tea bush in the Kangra Valleyi Punjab. I. H. ChaubhueIi 
V. S. Kafub, K. L. Bhatia and J. S. Anand {Ind, J. Agric. Sci. 7, ^65) 

Various diseases of the tea bush from the tea gardens in Palampur (Kangra) have 
been studied by the authors. Of these the following diseases have been described in 
the paper ; 

1. Grey blight (Pestalozzia theae), 

2. Brown spot disease (Fhoma theicola), 

3. Brown blight (Colletotrichum cameUiae), 

4. Scabbing of leaves (combined effect of Phoma, Pestalozzia and Colletotrichum)* 

5. Copper blight (Ouignardia cameJliae). 

6. Internal root disease (Botryodiplodia theobromae), 

7. A stem disease (Hendersonia theicola). 

8. Red rust of tea (Cephaleuros mycoidea). 

The causal organisms have been isolated and grown in culture and their chaxewjteris- 
tics on the host plants as well as on various culture media have been described. Ino* 
culation experiments have been performed in all cases to establish the pathogenicity 
of the organisms. Of the diseases described, the Grey blight (Pestalozzia theae) and 
Brown blight (Colletotrichum camelliae) are responsible for the greatest loss in that 
area. (Authcn-e' abstract) 


Studies on tbe rooWot disease of cotton hit be Punjab. IV. Tbe effect of 
certain factors influencing incidence of tbe disease. B. Sahai Vascbbya 
(Ind. J* Agric. Sci. 7, 576) 

The bearing of soil moisture on the incidence of the root-rot disease of cotton has 
been shown. At fifteen per cent and twenty per cent soil moisture the causal fungi 
produce heavy infection. 

Evidence of periodicity in parasitic activity of the causal fungi has been correlated 
with the time of sownng ; showing thereby that a severe attack of the disease may be 
evaded by skipping over the period of optimum activity of the causal organisms. 
(Author" s abstract) 


AwnedncM and its inheritance in rice. B. L. SsTar, B. L. 8 £thi 
T. R. Mbhta (Ind. J. Agric. Sci. 7, 689) 

Awkbdnesb in rice and its inheritance have been discussed. The variability of 
the awn and the induenoe of environment on its development have been presented to 

( 644 ) 
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Bhow that crowding of plants tends to increase awn development* This is perhaps 
not due to deficient nutrition because even when adequate nutrition was supplied by 
heavy manunng the relation between the crowding and awnediiess remained unaltered. 
In inheritance the length of awns was found to be governed by three or more genes 
acting cumulatively. The colour of awn was due to a simple gene. (Authors* abstract) 


Sampling of sugarcane for chemical analysis. Eamji Nabain and Azahat 
Singh (Ind, J. Agric. Sci. 7, 601) 

The paper reports the results of a chemico -statistical study of this problem. The 
investigation was imdertaken with the object (i) of fixing the limits of accuracy within 
which the mean values of several constituents of sugarcane from any plot should lie, 
so as to yield reliable information about the influence of different treatments on the 
condition of the crop and (ii) of selecting the size and manner of taking the sample 
for analysis which would be subject to an error not greater than the limits of tolerance 
thus fixed. The value for the different constituents of cane from samples of various 
sizes have been examined statistically and from the constants so obtained the limits of 
accuracy which may he tolerated for the mean value of these cane constituents have 
been determintd. b*or ordinary routine analyses a sample consisting of ten stools 
picked at random from the entire field has been shown to give quite accurate results. 
In <tpecial cases when still greater accuracy is desired ten replicate samples each con- 
sisting of ten stools are recommended. If, however, the results are to be expressed on 
cane and also when a reliable estimate of juice percentage is required, a sample consist- 
ing of twenty -five stools will be necessary. The figures for sucrose and total solids have 
been found to be accurate within a range of about iO* 5 and for glucose within _i0* 10, 
when a nine stool sample is taken and those for jxiice percentage within i 1 * 5 with a 
twenty -four stool SEunple. The limits of accuracy for the mean of ten samples of nine 
stools each will be ± 1’3, ±0*14 and ±0*17 for juice, total solids and sucrose res- 
pectively. (Authors" abstract) 

Relative susceptibility of some wild and cultivated potato varieties to an 
epidemic of late*bligbt at Simla in 1936. B. B. Mundkub, B. P. Pal and 

PusHKAB Nath (Ind, J. Agric. Sci, 7, 627) 

Late blight caused by Phytophthora irtfesians appeared in a virulent form at Simla 
in 1936, apparently favoured by the especially wet and cloudy weather prevailing in 
the months of July and August. The fungus was isolated and compared wdth an authen- 
tic culture of P. infesians and the two isolates were found to agree in all major charac- 
teristics including sporangied size, leaving no doubt regarding the identity of the isolate 
from Simla. 

The epidemic enabled the resistance or susceptibility of a large number of mid 
and cultivated varieties growing at the Potato Breeding Sub-Station to the physiologio 
race of the late-blight fungus occurring at Simla to be determined under very severe 
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infection ocmditions. Sdamm AnUptmczii, S. demimim and neocmtip<mctii re» 
mained immune to attack, while other species and varieties showed reactions ranging 
from high resistance to complete susceptibility, (AtUhorB^ abstract) 


The grape**vine thrips {Rhipiphorothrips cruentatus Hood) [Tbripidae : 
Terebrantia : Thysanopfera]. A. Bahhak and Nand Kishoeb 
Bhabdwaj (Ind. J. Agric, Sd, 7, 633) 

Rhipiphorothrips cruentatus Hood has been found on the leaves of grape- 
vine, rose, Terminalia arjuna, and Evgenia janibolana in the Punjab. In South India 
it has also been collected from the leaves of Odina wodier, Terminalia catappa, Anacar- 
dium occidentale, Caryea arborea, and the flowers of Calotropis. 

Descriptions of the egg, nymphal, pupal, and adult stages are given. 

Life-history, — Adults copulate two to ten days after emergence, copulation lasting 
for fifteen to forty -five minutes. Eggs are laid smgly in slits on the underside of a 
leaf. A female lays fifteen to fifty eggs. The largest number of eggs are laid in July. 
During the active period the duration of the various stages is as follows : egg throe to 
eight days ; first two nymphal instars six to twelve days ; prepupa three to eight days ; 
pupa two to five days. The entire life-cycle is thus completed in fourteen to thirty- 
three days. The pest hibernates in the pupal stage from the middle of November to 
March in the top three inches to seven inches of the soil. Adults emerging from 
these pupae start infestation in the spring. Compact soil interferes with pupal 
hibernation and emergence of odxilts. 

Parthenogenesis, dispersal, progression on water and submergence of euiults are 
discussed. 

Both adults and nymphs do damage. Yield from the attacked plant is considera- 
ably lowered. The frmt obtained from such plants is of low quality and fetches low 
price, t 

The J aishi variety is immune to the attack of this pest but the other varieties such 
as jf’ur, Tus, Badana, Suraavif and Kishmish are, however, very susceptible. 

The description and life-history of Thripoctmus maaulatus Watrstn (Eulophidoe : 
Hymenoptera) — an important endoparasite-~are given. 

Control. — Root opening followed by the replacement of dug out soil by fresh soil 
is a good preventive measure. The pest can be efiectively controlled by spraying with 
tobacco decoction diluted with four parts of water. It gives a mortality of about 97- 
98 per cent. Ak decoction and Black Leaf 40 were also tried and proved very useful. 

Tent fumigation with hydrocyanic acid is also very effective, but is expen^ 
sive. (Authors^ abstract) 


Germination of fungal spores in relation to atmospheric humidity. 

S. Chowdhubt {Ini. J. Agric. Sci. 7, 663) 

EzrEsncE^ were conducted to detcnnine the relation of atmoepherie humidity 
to the germination of spores of Aerotheoitm penniaeU Mitra, Altemaria braeaicae (Berk.) 
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Bolle, HdminiJiospoHvm frummtacei Mitra, Cladoeporivm herhanm (Pers.) I.mk, Coh 
leU)trichum falcatim Went, C, lindemuthiamm (Sacc. and Magn.) Br. and Cav., Qloeoe^ 
porivm tcd)ernasm(Miancie Speg. and Phyllosiicta cajani Syd. The minimuin relative 
humidity for spore germination was found to be ninety per cent for some while others 
did not eenninate below ninety-five per cent relative humidity. {Authors' abstract) 


Determination of fats in biological materiaL IL The alkali hydrolysis 
method- P. A. Seshan {Ind. J, Vet. 8ci. dh Anim. Husb. 7, 273) 

PREVIOUS work by the same author on the alkali hydrolysis method, as applied to 
ragi straw and faece^^, having indicated a formation of fr*^h quantities of fatty acids, 
similar cxpi'rimentH were undertaken with pure carbohydrates, such as cotton, cellu- 
lose, starch and dextrin. 

The results obtained wore in complete accord with the findings previously recorded. 

It is, therefore, suggested that whenevtT carbohydrate material is involved, the 
direct saponification of the tissue with alkali should be abandoned. {Authors' abstract) 


On a piroplasm of the Indian cat (Felts domesticus)- M. Y. Mangbulkab 
{Ind J. Vet. Sci. Anim. Husb. 7, 269) 

In ] 904 Lmgard made the statement that, amongst other animals, cats in Bareilly 
(U. P.) w^^ re subjects of spontaneous piroplasmosis. Since then only three other records 
of the occurrence of piroplasmosis in felines (Davis, 1929 ; Wenyon and Hamerton, 
1930 ; and Carpano, 1934) apjiear to have been made. 

In the course of routine post-mortem examinations, the author had the opportunity 
of examining several feline carcasses, and in the present paper he reports froVn the blood 
of debilitated cat a piroplasm which resembles morphologically the one describeti m 
Babesia fdis by Davis from a Sudanese wild cat. (AiUJiors' abstract) 


Experiments on the transmission of rinderpest through the agency of 

Stomoxys calcitrans- S. K. Sen and Abdus Salam (/m?. y. Vet Sci. 
da Anim. Husb. 7, 219) 

In a previous communication published from this Institute, Bhatia (1936) reported 
having obtained negative results in every one of a series of four experiments carried 
out by him to test the possibility of rinderpest being transmitted by Stomoxys calcitrans, 
the number of flies used by him in these experiments ranging from three to fourteen. 
It was, however, considered desirable to carry out more extensive trials with this species 
of fly before completely eliminating it as a possible transmitter of the disease. Several 
hundred w ild flies, divided in batches, were fed on bulls artificially infected with rinder- 
pest and they were allowed to complete their feed on a healthy bull, the number of in- 
fective bites thus inflicted eunounting approximately to 1081 spread over a period of 
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thirty-two days Tho btiU, however, did not develop the infection during an observa- 
tion period of sixweeks, at the end of which it was tested for immunity by the inocula- 
tion of virulent blood and it died after showing typical symptoms of rinderpest, A 
method is described for feeding, by the * interrupted ’ method, a large number of 
flies singly, within a limited period of time. (AiUhora^ abatreust) 


The occurrence of spinote ear tick (Orniihodorus megnini Duget) in India* 

S. K. Sen (Ind. J, Vet. Sci. dh Anim. Huab. 7 , 213) 

On the 16th January 1936, a consignment of ticks collected post-mortem from 
inside the ears of an imported Australian horse, that had developed symptoms of in- 
co-ordination of movement as a result of the infestation, was received at the Mukteswar 
Institute for identification, from Saugor, Central Provinces. These on examination 
proved to be the nymphs of Omithodorus megnini, the well-known spinose ear tick 
of America, the occurrence of which had not been previously recorded from India. 
Subsequent to this, several, other consignments of the parasite were received from the 
same locality and also from Mhow and Ahroediiagar, but none of the affected animals 
in these cases developed any marked clinical symptoms that might be attributed to the 
infestation. 

Two adult ticks — a male and a female— were enclosed together in a tube on the 2nd 
May and eggs were first seen on the 26th May fimd larvae on the 18th July. On the 29th 
July, about thirty of the larvae were introduced into the ear of a country -bred pony, 
a special device being adopted to prevent the ticks from escaping. The pony , however, 
did not develop any clinical symptoms as a result of the infestation during an 
observation period of thirty -five days. When the ear was examined at the end of this 
period, four of the larvae were found to have changed to fully-engorged n3mphj|. 

It is very probable that 0. megnini has been introduced into India with stock im- 
ported from America or South Africa, which are the only other localities where the para- 
site is known to occur. 

The paper gives a brief description of the morphological features of the parasite 
and summEtrizes the aveulable information concerning its bionomics and the patholo- 
gical effects known to be caused by it in other coimtries. (Authors' abstract) 
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A Microscopical Ezainiiiatioii cf Wheat Grain* Col. Bbsbeton Faxbolough 
TeeJi. Ediication Series Pamphlet No. 14, 1937, 44 pp. Published by the 
National Joint Industrial Council for the Flour Milling Industry, 52, Grosvenor 
Gardens, London, S. W. 1. Price 6d. net. 

The purpose of this useful pamphlet is to enable students and especially those 
engaged in flour milling to understand the structure of the wheat grain and the 
functions of the several parts of which it is made up. A detailed description of 
each part of the grain is given and its structural and functional relationships are 
discussed. The part played by the enzymes in seed germination is described in 
some detail. There is also a discussion on the manner in which the peculiarities 
of the structure of the grain in different varieties affect the milling qualities. 

The pamphlet is written in language which can be understood by everybody, 
and is provided with a small glossary of technical terms. The illustrations are 
very clear. [B. P. P.] 

Some Common Wild Grasses, Sedges and Pasture Land Legumes of Assam* 

By S. K. Mitra and D. M. Sen Gupta. Printed at the Assam Government 

Press, Shillong, 1934. 

Assam, on account of its heavy rainfall lasting over considerable number of 
months of the year, is one of the places in India where grass should have very 
favourable conditions. The publication under reference, after a short descrip- 
tion of the geography of Assam and a rough classification of grasslands, gives 
short notes of from two to ten lines each on sixty-six species of grasses, fourteen 
species of Cyperaceae and four species of wild Legumino^jpae. These notes 
include remarks regarding fodder and grazing value. Many of the grasses are 
found in other parts of India and some are more or less confined to Assam or 
to similar areas. The publication is a useful compendium of facts and observa- 
tions. [W. B.] 

Milk : the Most Perfect Food* By N. N. Godbole. Published by the Leader 
Press, Allahabad, 1936. Price Rs. 3. 

This booh contains twenty- two chapters in which are discussed various as- 
pects of milk and milk products, such as imports of milk products, total production 
of milk per year in India, provincial distribution of the milch cattle and milk , com- 
position of difiwent types of milk and their nutritive values, use of various milk 
products, breeding or feeding of milch cattle and tables of food- values of some grains* 
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cereals and fruits. In addition, there are chapters on Vedic and Ayurvedic re- 
ferenoes regarding milk and its uses, vegetarian vs. non -vegetarian foods, 
milk and its medioinal uses, including European proverbs regarding milk and what 
Mussolini says about it. Comments are also made on tea, ooooa, ooffee, tobaooo 
and alcoholic drinks. 

The reviewer believes that any book which deals with the manifold uses of 
milk and advocates the greater consumption of milk and milk products by people 
of all ages in this country should be welcome by all scientific workers. There is 
no doubt that the speech delivered recently by His Excellency the Viceroy in 
advocating more use of milk has stimulated greatly the interest on the subject 
and this book may be a result of this increased interest. The book contains a 
large amount of valuable data, but the reviewer feels that the author has written 
the book in a hurry and the results liave been loosely presented, many of the sub- 
jects being dealt with very superficially. It is not necessary to write at length 
against non -vegetarian diet in order to induce more milk consumption and the 
author’s idea of showing various stages of humanitarian levels should not have been 
incorporated in a scientific monograph. Altogether the book has become a pro- 
pagandist pubhcation in which the primary object of concentrating one’s attention 
to the greater use of milk and milk products has often been forgotten in advocating 
the use of a vegetarian diot as against a non -vegetarian diet. Milk is an important 
constituent of diet for growing children irrespective of whether they get a vege* 
tarian or a non -vegetarian food and is as much liable to bacterial contamination 
and deterioration in this hot country as eggs or meat are. Consequently what 
we should advocate is the greater consumption of good and pure milk and milk 
products by all classes of people and specially by growing children, and 
not complicate the issue by dealing with extraneous matters in which opinions 
differ. , There is a great need for the right type of propaganda in favour of a “ drink 
more milk ” campaign, but in doing this it is not necessary to mix up pseudo- 
scientific generalisations with facts which are well established. Much of what has 
been given in this book is good and the reviewer hopes that it will stimulate the 
interest of the lay pubHe in the question of the greater use of milk and milk pro- 
ducts. [ K. C, S. ] 



NEW BOOKS 

On Agriculture and Allied Subjects 


The Plant Diseases of Great Britain : a Bibliography. Compiled and annotat- 
ed by G. C. Ainsworth. Demy 8vo. Pp. xii+273. (London : Chapman and 
Hall, Ltd., 1937.) IBs. net. 

The Useful Plants of West Tropical Africa. By J. M. Dalziel. (Being an 
Appendix to the Flora of West Tropical Africa, by J. Hutchinson and J. M. Dal- 
ziel.) (Published under the authority of the Secretary of Statt^ for the Colonies.) 
Roy. 8vo. Pp. xii+612. (London : Crown Agents for the Colonies, 1937.) 
ISs. 

The Pests of Fruits and Hops. By A. M. Massee. (Agricultural and Horti- 
cultural Handbooks.) Demy 8vo. Pp. 294-1-27 plates. (London : Crossby 
Lockwood and Son, Ltd., 1937.) 15^. net. 

British Grasses and their Employment in Agriculture. By S. F. Armstrong* 
Third edition. Demy 8vo. Pp. x+SSO. (Cambridge : At the University Press, 
1937.) IBs. net. 

Sugar : a Case Study of Government Contro]. By J. E, Dalton. Demy 
8vo. Pp. xi+311. (New York : The Macmillan Co., 1937.) i2.s\ 6d. net. 

The Electrification of Agriculture and Rural Districts. 'By E. W. Golding. 
Demy 8vo. Pp. xu+244. (London : English Universities Press, Ltd., 1937.) 
16s. net. 

Conservation of the Soil. By A. F. Gustafson. (McGraw-Hill Publica- 
tions in the Agricultural and Botanical Sciences.) Med. 8vo. Pp. xvii4-312. 
(New York and London : McGraw-Hill Book Co., Inc., 1937. )t 185. 

The Feeding of Crops and Stock : an Introduction to the Science of the Nutri- 
tion of Plants and Animals. By A. D. Hall. Second edition, in 3 parts. Part 
3 : The Nutrition of Animals and Man. Cr. 8vo, Pp. xi+108. (London : 
John Murray, 1937.) 35. 6d. net. 

The Profitable Culture of Vegetables. By Thomas Smith. (Edited, re- 
vised and brought up-to-date by W. E. Shewell-Cooper.) Ex. Cr. 8vo. Pp. 
348. (London, New York and Toronto : Longmans, Green and Co., Ltd., 1937.) 
75. fid. net. 

Human Nutrition and Diet. By W. R. Aykroyd. (Home University Library 
of Modem Knowledge, No. 183.) Fcap. 8vo. Pp. 256. (London : Thornton 
Butterworth, Ltd., 1937.) 2s. 6d. net. 
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Handbook of Physiology and Biochemistry. By W. D. Hallibturton and 
R. J. S. McDowall. Thirty-fifth edition. Demy 8vo. Pp. xi+973. (London : 
John Murray, 1937.) 18s. net. 

Marketing Poultry Products. By E. W. Benjamin and H. C. Pierce. Third 
edition. Med. 8vo. Pp. 401. (New York : John Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1937.) 20s. net. 

Chemistry of Food and Nutrition. By H. C. Sherman. Fifth edition, 
completely rewritten. Ex. Cr. 8vo. Pp. x+640. (New York ; The Macmillan 
Co., 1937.) 12s. 6d. net. 

Canning Practice and Control. By Osman Jones and T. W. Jones. Med. 
8vo. Fully illustrated. (London : Chapman and Hall, Ltd., 1937.) 26s. net. 

Laboratory Outline in Filterable Viruses. By Roscoe R. Hyde. (London : 
Macmillan and Co., Ltd.) 7s. 6d. net. 

The Legal Aspects of Milk Control. By James A. Tobey. Pp. 102. (Chicago : 
International Association of Milk Producers, 1936.) $3*00. 

Handbook for Veterinary Surgeons. By Fred Bullock, Third edition. 
Pp. 302. (London : Bailliere, Tindall & Cox, 1936.) 7s. 6d. net. 

The Application of Absorption Spectra to the Study of Vitamins and Hor- 
mones. By R. A. Morton. Pp. 70, with 26 illustrations. (London : Adam 
Hilger, Ltd., 1936.) 10s. 4d. post free. 

The Internal Parasites and Parasitic Diseases of Sheep. By Clunies Ross 
and H. McL. Gordon. Pp. 238, with 46 illustrations. (Sydney : Angus & 
Robertson, Ltd., 1936.) 26s. 

The Control of Bovine Tuberculosis in Man. By Nathan Raw. Pp. vii + 
128, with 12 plates. (London : Bailliere, Tindall and Cox.) 6s. 

Animal Micrology. By Guyer Michael F. Fourth revised edition. Pp. 
xi+331, 76 figs. (Great Britain and Ireland, Cambiidgo University Press : 
United States, University of Chicago Press.) 11s. 6d. 



QUARANTINE AND OTHER OFFICIAL 
ANNOUNCEMENTS 


ENGLAND 

Statutory Rules and Orders 1937, No. 197. 

Destructive Insect and Pest, England. The Importation of Plants (Amend*- 
meQt) Order of 1937. Dated March 10, 1937 

(D. I. P. 597) 

The Minister of Agriculture and Fisheries by virtue and in exercise of the 
powers vested in him under the Destructive Insects and Pests Acts, 1877 to 1927 
(a) and of every other power enabling him in this behalf, orders as follows : — 

C<mmencemen,t 

1. This Order shall come into operation on the twelfth day of April, nino^n 
hundred and thirty-seven. 

Prohibition of importation of Chrysanthemum pbmts 

2. For the prevention of the introduction of the Chrysanthemum Midge {Dia^ 
fihronomyia hypogaea F. Low) the landing in England or Wales from any country 
other than Scotland, Northern Ireland, the Irish Free State, the Isle of Man or the 
Channel Islands of any Chrysanthemum plant is hereby prohibited except under 
and in accordance with the conditions cf a licence issued by the Minister or by 
an Inspector. 


Restriction on importation of plants 

8. The certificates prescribed in Article 4 of the Importation of Plants Order 
of 1983 (6) shall, except in the case of a consignment consisting wholly of potatoes, 
inolude a statement to the effect that the consignment does not oantain anydbiT? 
santhemum plant. 

Procedure where plants are landed in contravention of this Order 
4. If any Chrysanthemum plants are landed in England or Wales in conta*a* 
vention of this Crete they shall forthwith be destroyed or re-exported at the ex- 
pense of ihe importer unless they are otherwise disposed of in accordance with the 
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terms of a lioenoe issued by tbe Minister or by an Inspector, and any person foiling 
to comply •with the terms of a licence granted under this Article shall be liable to 
a penalty not exceeding ten pounds, or, in respect of a second or subsequent offence, 
to a penalty not exceeding fifty pounds. 


Definitions 

6. In this Order 

“ Minister ” means the Minister of Agriculture and Fisheries ; 

" Inspector ” means an Inspector or other authorized ofiSoer of the Ministry 
of Agriculture and Fisheries ; 

“ Importer ” includes any person who, whether as owner, consignor or con- 
signee, agent or broker, is in possession of, or in anywise entitled to the custody 
or control of th j article ; 

“ Plant ” means li'ving plant and parts thereof (except seeds) for planting. 

Short title 

6, This Order may be cited as the Importation of Plants (Amendment) Order 
of 1937, and the Importation of Plants Orders of 1933 to 1936 and this Order may 
be cited together as the Importation of Plants Orders of 1933 to 1937. 

In witness whereof the Official Seal of the Minister of Agriculture and Fisheries 
is hereunto affixed this tenth day of March, nineteen hundred and thirty-seven. 


(L. S.) DONALD FERGUSSON 

Secretary. 


MALTA 

Government Notice No. 91, dated 5tli March 1937 ieeued by the Department 

of Agriculture, Malta 

His Excellency tbe Governor in virtue of the powers vested in him by Ordi- 
nance No. Ill of 1876 has been pleased to prohibit the importation into these 
Islands of citrus fruits unless they are free from leaves, whether attached to the 
fruit or not. 

Any such leaves may be removed on arrival at Ilfrblta before release and under 
tne control of the Dir->otor of Agriculture. 


Libotenaht Govbbnor’s OrrioB, 
PaLAOB, YAIiLBTTA, 


By Command, 
H. C. LUKE, 
Ueut,-Oopenw, 
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GRAND DUCHY OF LUXEMBURG 

Plant Quabantinb Impokt Rbstbiotions of thb Gband Ddohy op 

Luxehbubo 

B* £• P« Q<«389« Sui>pleinent No. 1, dated March 9, 1937, issued by the United 
States Department of Agriculture, Bureau of Entomology and Plant 
Quarantine, Washington, D. C. 

Certificate required for potatoes, Tomatoes and Eggplants 
Thb Order of September 24, 1923, has been superseded by that of July 1, 
1936. The new decree adds potato wart to the last sentence of the text on page 
2 of oiroular B. E. P. Q.-389, which should now read as follows : — 

'* These products grown in and shipped &om a locality at least 20 km from 
any infestation of Leptinotarsa (Colorado potato beetle) or Synchytrium (potato 
wart) are considered to proceed from an exempt district.” 

LEE A. STRONG, 

Chief, Bureau of Entomology and Plata Quarantint. 



Penonai Hotes» Appointments and Trantfert, MoiBtinf* Aikl 

ConlerenceS) etc. 


Imperial Council of AgriciiUurol Research 

The services of Sm Bryob Bhbt, Kt., C.I.E., M.B.E., B.So., I.A.S., dBBoiat- 
tbg Vice-Chaihnan, Imperial Council of Agricultural Besearch, have been placed 
tt^ppl^ariiy at the disposal the Commerce Department with effect from the 
afternoon of 29th May 1937. 

A 

Mb. N. C. Mehta, I.C.S., Secretary, Imperial Council of Agricultural Re- 
search, ha* been appointed officiating Vice-Chairman of the Council from the 
Itt«m00h tof 89th May 1937. 


Khah Sahib Bazltji, Karim of the Imperial Secretariat Service, Class II, 
a Superintendent in the Imperial Council of Agricultural Research Department, 
has been appointed officiating Secretary, Imperial Council of Agricultural Re- 
search, from the afternoon of 29th May 1937, vice Mr. N. C. Mehta, I.C.S., appoint- 
ed officiating Vice-Chairman. 


Col. Sib Arthur Olvbr, Kt., C.B., C.M.G., P.R.C.V.S., resumed charge 
of his appointment as Animal Husbandry Expert, Imperial Council of Agricultural 
Besearch, with effect from the 5th July 1937. 


The services of Mb. F. Ware, C.I.E., F.R.C.V.S., I.V.S., officiating Animal 
Husbandry Expert, Imperial Council of Agricultural Research, have been 
replaced at the disposal of the Department of Education, Health and TAnda 
witix effect from the afternoon of the 1st July 1937. 


Rao Bahadur M. Vaidyanathan, M.A., L.T., P.S.S., Statistician, Imperial 
Council of Agricultural Research, has been granted leave from the 25th May 
1937 to the Iffth March 1938. 


sit 
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His Excellency the Governor-General in Council has been pleased to appoint 
under the provisions contained in Rules 1 and 43 of the Rules and Regulations 
of the Imperial Council of Agricultural Research, the Deputy Dibbotob of 
Vetebinaby and Animal Husbandby, Baboda, as a member of the Imperial 
Council of Agricultural Research and of its Advisory Board, vice the Deputy 
thBBOTOB OF AgRIOULTUBE, BaBODA. 


His Excellency the Governor-General in Council has been pleased to re- 
appoint Mb. a. M. Livingstone, M.A., B.Sc., M.C., Marketing Expert, Imperial 
Council of Agricultural Research and Agricultural Marketing Adviser to the Go- 
vernment of India, as a member of the Council as well as of its Advisory Board 
with effect from the 10th May 1937, on which date he relinquished his previous 
membership of the said bodies. 


Indian CerUral Cotton Committee 

In consequence of vacancies caused by the retirement of nominated mem- 
bers, with effect from the 1st April 1937, the following have been nominated 
to be members of the Indian Central Cotton Committee, Bombay. 

By the CerUral OovemmerU 

(1) Mb. J. C. McDougall, M.A., B.Sc., Director of Agriculture, Central 
Provinces, to represent the Central Provinces Agricultural Department. 

(2) Mb. P. V. Deshmukh, Managing Proprietor, Vidarbha Mills, EUichpur, 
Berar, to represent the Cotton Manufacturers in the Central Provinoes and Berar. 

(3) The Dxbectob of Agbicultube, United Provinoes (ex-officio) to re- 
present the United Provinoes Agricultural Department. 

By the Darbars of the Indian StcUea in Rajputana andk Central India 

Mb. T. R. Low, I.A.S., Director of the Institute of Plant Industry, Indore, 
to be their joint representative. 

The following have been appointed to be members of the Indian Central Cot- 
ton Committee : — 

1. Economic Botanist (Cotton) to the Government of the United 

Provinces from the 1st April 1937 to the 16th November 1937. 

2. Mb. P. B. Richards, A.R.O S.v . F.E.S., I.A.S., Entomologist to the 

Government of the United Provinces from the 16th November 

1937. 


4k 
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Mb. S. S. Samoilys, of Messrs. Balli Brothers, Limited, Bombay, has been 
nominated by the Bombay Chamber of Commerce to be a Member of the Indian 
Central Cotton Committee, Bombay, vice Me. M. S. Durutti, resigned. 


In consequence of the vacancy caused by the resignation of Me. J. Htjesohlbb, 
the Tuticorin Chamber of Commerce has nominated Mb. J. Vonbsoh to be a 
member of the Indian Central Cotton Committee, Bombay. 


Indian GerUral Jute Committee 

Mb. Ntjrtjl Abon, B.L., Pleader, Mymensingh, has been nominated by the 
Government of Bengal to be a member of the IndiAu Central Jute Committee, 
vice Db. N. C. Sen Gupta, resigned. 


Indian Lac Cess Committee 

Under the provisions of sub-sections (2) and (3) of Section 4 of the Indian 
Lac Cess Act, 1930 (XXIV of 1930), as amended by the Indian Lac Cess (Amend- 
ment) Act, 1936 (IX of 1936), the Central Government are pleased to appoint 
Mr. N. C. Mehta, I.C.S., officiating Vice-Chairman, Imperial Council of Agri- 
cultural Research, to be the President of the Indian Lac Cess Committee and 
to be the Chairman of its Governing Body and Advisory Board, with effect 
from the 29th May 1937 (afternoon), vice Sir Bryce Burt, Kt., C.I.E., M.B.E.» 
B.Sc., I.A.S., resigned. 

Imperial Agricultural Research Institvie 

Mr. M. W. Sayer, B.A., I.A.S., Imperial Agriculturist and Joint Director, 
Imperial Agricultural Research Institute, New Delhi, has been granted leave 
for five months and 8 days with effect from the 28th May, 1937. From the same 
date : — 

(i) Dr. H. S. Pruthi, M.Sc., Ph.D., Imperial Entomologist, has been 

appointed to officiate as Joint Director, Imperial Agricultural Re- 
search Institute, New Delhi, in addition to his own duties, and 

(ii) Mr, Abjuh Singh Man, L .Ag., Assistant Agriculturist has been appoint- 

ed to hold charge, in addition to his own duties, of the current 
duties of the post of Imperial Agriculturist. 
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Imperial Veterinary Research Institute 

Mb. F. Ware, C.I.E., P.R.C.V.S., I.V.S., Director, Imperial Veterinary 
Research Institute, Mukteswar, has been granted leave for 8 months with effect 
from the 2nd July 1937, or subsequent date from which he avails himself of the 
leave. 

Captain S. C. A. Datta, B.Sc., M.R.C.V.S., Temporary Veterinary Research 
Ofi&oer-in-charge of Pathology, Imperial Veterinary Research Institute, has been 
appointed Veterinary Research OflSoer-in-charge of the Protozoological Section, 
Imperial Veterinary Research Institute, with effect from the 11th May 1937. 


Mr. T. J. Hurley, M.R.C.V.S., D.V.S.M., I.V.S., Principal, Madras Veteri- 
nary College, has been appointed Veterinary Research Officer-in- charge of Patho- 
logy, Imperial Veterinary Research Institute, Mukteswar, with effect from the 
11th May 1937, until further orders. 

Madras 

Rao Bahadur D. Ananda Rao, B.Sc. (Edin.), Director of Agriculture, has 
been granted leave from the 20th June 1937 or date of relief, preparatory to re- 
tirement on the 20th September 1937. 

Mr. P. H. Rama Reddi, M.A., B.Sc. (Agri.), B.Sc. (Forestry) (Edin.), Vice- 
Principal, Agricultural College, Coimbatore, and now Secretary, Indian Central 
Cotton Committee, Bombay, has been appointed to act as Director of Agricidture, 
Madras, vice Rao Bahadur D. Ananda Rao, B.Sc., Director of A^culture, 
granted leave preparatory to retirement. 


Rao Bahadur G. N. Rangaswami Ayyangar, B.A., Millet Specialist, has 
been granted leave for four months with effect from the 25th June 1937 or date 
of relief. 


Mb. T. Budhavidheya Rao, L.Ag., Deputy Director of Agriculture, Guntur, 
has been granted extension of leave for ten days in continuation of the leave al- 
ready granted to him. 


A 
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Bombay 

The following appointments have been made in consequence of the reversior 
of Rao Bahadub V. A. Tamhanb, M.Ag., M.Sc., from Sind : — 

Rao Bahadub V. A. Tamhakb, M.Ag., M.Sc., to be Deputy Director oi 
Agriculture, Gujarat. 

Mb. G. P. Patil, oflSciating Deputy Director of Agriculture, Gujarat U 
officiate os Divisional Superintendent of Agriculture, Deccan Canals 


Mb. V. M. Chavan, Assistant Professor of Botany, Agricultural College 
Poona, has been appointed to officiate as Economic Botanist to Government, vie 
Mb. L. S. S. Kumab, M.Sc. (Lond.), A.R.C.S., D.I.C., Economic Botanist t 
Government, proceeding on deputation. 


Bengal 

Mb. M. Carbery, M.A., B.Sc., D.S.O., M.C., officiating Director of Agricul 
ture, Bengal, has been confirmed in that appointment with eflPect from the 16t 
January 1937. 


Mb. P. C. Chaudhubi, Deputy Director of Agriculture, Eastern Circle, hi 
been appointed to act as Assistant Director of Agriculture, Bengal, vice Mb. 1 
Cabbbby, appointed as Director of Agriculture, Bengal, or until further order 

United Provinces 

The services of Mb. C. H. Pabr, B.Sc., I.A.S., Deputy Director of Agricultur 
Bundelkhand Circle, Jhanai, were placed at the disposal of the Government < 
Bihar for the period from 19th to 27th March, 1937. 


Rai Sahib Thakub Rama Pbasaba Singh, Economic Botanist (Cotton ar 
Rabi Cereals) to Government, United Provinces, Cawnpore, in the United Pri 
vinees Agricultural Service, Class I, has been granted leave for 8 months out < 
India, jwpeparatory to retirement, with effect ‘from 16th June 1937, 

A 
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De. B. L, Sethi, M.Sc., Ph,D. (Wales), Additional Economic Botanist (Cot- 
ton) to Government, United Provinces, has been appointed to officiate as Econo- 
mic Botanist (Cotton and Rabi Cereals), vice Rai Sahib Thakuh Rama 
Prasada Singh, granted leave preparatory to retirement. 


Punjab 

Khan Sahib Chatjdhri Mohammad Abdullah, I.A.S., resumed charge of 
his appointment as Deputy Director of Agriculture, Dansi, on the 30th March 
1937, relieving Mr. H. G. Sadik, transferred. 


5 ^ 

Dr. S. V. Desai, B.Sc., Ph.D. (Lond.), D.I.C. (Lend.), Agricultural Bacterio- 
logist, Lyallpur, has been granted leave for five months with effect from the 3rd 
May 1937. 


Mr. Dtjrga Das, G.P.V.C., P.V.S., Assistant to the Professor of Medicine, 
Punjab Veterinary College, Lahore, has been appointed Officer- in- charge of the 
duties of the post of Professor of Medicine, Punjab Veterinary College, Lahore, 
in addition to his own duties with effect from 7th March 1937, vice IVIr. W, Taylor, 
M.R.C.V.S., D.V.H., I.V.S., deputed as officiating Director, Im|>erial Veterin- 
ary Research Institute, Mukteswar. 


Mr. F. B. Harrop, Poultry Expert, Gurdaspur, has been granted leave for 
four months with effect from the 15th June 1937. 


Central Provinces and Berar 

Rao Sahib G. K. Kblkar, B.Ag., Deputy Director of Agriculture, has been 
permitted to return to duty before the expiry of the leave and has been posted to 
Southern Circle. 


Dr. R. J. Kalamkar, officiating Deputy Director of Agriculture, on relief 
by Rao Sahib G. K. Kelkar, B.Ag., has reverted as Assistant Director of Agri- 
culture and remains attached to the office of the Director of Agriculture. 



68Q AGRICULTURE AND LIVE-STOCK IN INDIA [VII, V 

Bombay 

The following appointments have been made in consequence of the reversion 
of Rao Bahadub V. A. Tamhanb, M.Ag., M.Sc., from Sind : — 

Bao Bahadxje V. A. Tamhane, M.Ag., M.Sc., to be Deputy Director of 
Agriculture, Gujarat. 

Mb. G. P. Patil, officiating Deputy Director of Agriculture, Gujarat to 
officiate as Divisional Superintendent of Agriculture, Deccan Canals* 


Me. V. M. Chavan, Assistant Professor of Botany, Agricultural College, 
Poona, has been appointed to officiate as Economic Botanist to Government, vice 
Mb. L. S. S. Kumab, M.Sc. (Lond.), A.R.C.S., D.I.C., Economic Botanist to 
Government, proceeding on deputation. 


Bengal 

Me. M. Carbery, M.A., B.Sc., D.S.O., M.C., officiating Director of Agricul- 
ture, Bengal, has been confirmed in that appointment with effect from the 16th 
January 1937. 


Mb. P. C. Chaitdhttbi, Deputy Director of Agriculture, Eastern Circle, has 
been appointed to act as Assistant Director of Agriculture, Bengal, vice Mb. M. 
Cabbeby, appointed as Director of Agriculture, Bengal, or until further orders. 


United Provinces 

The services of Me. C. H. Pare, B.Sc., I.A.S., Deputy Director of Agriculture, 
Bundelkhand Circle, Jhansi, were placed at the disposal of the Government of 
Bihar for the period from 19th to 27th March, 1937. 


Rai Sahib Thakub Rama Peasada Singh, Economic Botanist (Cotton and 
Babi Cereals) to Government, United Provinces, Cawnpore, in the United Pro- 
vinces Agricultural Service, Gass I, has been granted l^ve for 8 months out of 
India, preparatorjr to retirement, with effect ‘from 16th June 1937, 
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De. B. L, Sethi, M.Sc., Ph.D. (Wales), Additional Economic Botanist (Cot- 
ton) to (Jovemment, United Provinces, has been appointed to officiate as Econo- 
mic Botanist (Cotton and Rabi Cereals), vice Rai Sahib Thakub Rama 
Prasada Singh, granted leave preparatory to retirement. 


Punjab 

Khan Sahib Chaubhbi Mohammad Abdullah, I.A.S., resumed charge of 
his appointment as Deputy Director of Agriculture, Hansi, on the 30th March 
1937, relieving Mb. H. G. Sadik, transferred. 


Dr. S. V. Desai, B.Sc., Ph.D. (Lond.), D.I.C. (Lond.), Agricultural Bacterio- 
logist, Lyallpur, has been granted leave for five months with effect from the 3rd 
May 1937. 

Mr. Durga Das, G.P.V.C., P.V.S., Assistant to the Professor of Medicine, 
Punjab Veterinary College, Lahore, has been appointed Officer-in-charge of the 
duties of the post of Professor of Medicine, Punjab Veterinary College, Lahore, 
in addition to his own duties with effect from 7th March 1937, vice Mr. W. Taylor, 
M.R.C.V.S., D.V.H., I.V.S., deputed as officiating Director, Imperial Veterin- 
ary Research Institute, Mukteswar. 


Mr. P. B. Harrop, Poultry Expert, Gurdaspur, has been granted leave for 
four months with effect from the 16th June 1937. 


Central Provinces and Berar 

Rao Sahib G. K. Kelkar, B.Ag., Deputy Director of Agriculture, has been 
permitted to return to duty before the expiry of the leave and has been posted to 
Southern Circle. 


Db. R. J. Kalamkar, officiating Deputy Director of Agriculture, on relief 
by Rao Sahib G. K. Kelkar, B.Ag., has reverted as Assistant Director of Agri« 
culture and remains attached to the office of the Director of Agriculture. 
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Miss Rajtjl Raojee Bhai Shah, B.Ag., M.S. (Mich.), has been appointed 
as Horticulturist for research on citrus fruit on probation for a period of one 
year with effect 7rom the 30th April 1937. 


Mb. Q. I). Mehta, B.Ag., Extra Assistant Director of Agriculture and Assis- 
tant Marketing Officer, Nagpur, has been appointed to officiate as Deputy Direc- 
tor of Agriculture, Economics and Marketing, in the Central Provinces and Berar 
Agricultural Service, Class I. 


Assam 


Mr. L. K. Handiqub, B.Sc. (Agri.) (Edin.), Marketing Officer, Assam, has 
been allowed leave for eight months out of India with effect from the 1st June 
1937. 


Mb. Gajanan Pande, M.Sc., M.R.C.V.S., Veterinary Investigation Officer, 
Assam, has been allowed leave for one month with effect from the 15th June 1937. 


Burma • 

The services of the following members of the Indian Agricultural Service 
have been placed at the disposal of the Government of Burma, from the 1st 
April 1937. They will form part of the Burma Agricultural Service (Class I) : — 

(1) Mb. J. Chaelton, M.Sc., F.I.C. 

(2) Mb. a. McLean, B.Sc. 

(3) Mb. P. D. Odell, M.A. 

(4) Mb. H. F, Robebtson, B.Sc. 

(6) Mb. R. Watson, N.D.A. 

(6) Mb. J. W. Gbant, M.A., B.Sc. 

(7) Mb. W. Gbegson, N.D.A. 

(8) Me. D. Rhind, B.Sc, 


Mb. W. M. Clabk, M.B.E., B.Sc., Deputy Director olAgriculture, Northern 
Circle, Mandalay, has been granted leave for six months and fifteen days, with 
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effect from the 28th July 1937, or the subsequent date on which he avails him- 
self of it. 


U. Thbt Su, DJ.C., B.Ag., B.A.S., Class I, Mycologist, has been granted 
leave for two months and fourteen days with effect from the 17th April 1937. 

The services of Captaust S. R. Rippon, M.R.C.V.S., I.V.S., of the Indian 
Veterinary Service, have been placed at the disposal of the Government of 
Burma from the 1st April 1937. Captain Rippon will form part of the Burma 
Veterinary Service, Class I. 



Recmt Publications of the Imperial Agricultural Bureaux 

I. Obtainable iteom the Imperial BintEATT op Soil Soienoe» Rothamsteo 
Experimental Station, Harpbndbn, Herts 

Periodical Abstracts 

a. d. 

List of publications and papers on Soil Science published in the Empire Oper* 
seas in— 

1933 1 0 

1934 1 0 

Soil Research in the British Empire published in 1935 .... 1 0 

Lists of Publications relating to Soils and Fertilisers— 

Published monthly, per annum, post free . , . , . . 10 0 

Monthly Letters— 

Free to recipients, within the British Empire, of ** Publications relating 


to Soils and Fertilisers**. Subscription, outside the Empire, per 
annum ........... 4 0 

Recent Developments in Soil Analysis- 

Quarterly Supplement to the above publications. Separate copies, 

each ............ 0 6 

Occasional Papers 

Technical Communications— 

34. Tropical Soils in relation to Tropical Crops . . , , .26 

Annual Report : For the year 1933-34 0 6 

„ 1934-36 0 6 


„ 1935-36 * 0 6 

Bibliographies— 

Bibliography on Coffee .........20 

Catalogue of Journals and Periodicals in the Library of Rothamsted 

Experimental Station .........20 

Special Publication— 

The Katamorphism of Igneous Rocks under Humid Tropical Conditions 
(by the late Sir J. B. Harrison) 6 0 

Bibliography of Soil Science, Fertilizers and General Agronomy, 1081-S4 25 0 

n. Obtainable from the Imperial Bureau of Animal Health, Veterinary 
Research Laboratory, New Haw, Weybeidoe, Surrey 
Abstracting Journal 

The Veterinary Bulletin— 

1931. Vol. 1. Quarterly (1st Number, April) ..... 7 6 

Annual subscription 20 0 

Subsequent volumes. Monthly (1st Number, January) . . • 5 0 

Annual subscnption (postage paid) • • ^ ^ , « 40 0 
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Indexing Publicalion d. 

Index VeterinarilUI. — ^Foxir issues a year. First issue, April 1933. Annual 
Subscription (postage paid). Volumes I to III mimeographed, Volume 
rV onwards printed ......... 100 0 

III. Obtainable ebom the Impeeial Bureau ot Animal Nutrition, Rowett 
Research Institute, Bucesbubn, Aberdeen 

Journal 

Nutrition Abstracts and Reviews. (Issued under the direction of the Imperial 
Agricultural Bureaux Council, the Medical Research Council and the 
Reid Library) — 

Subscription per volume of 4 numbers ...... 

Per single number ......... 

Occasional Papers 

Technical Communications— 

6, The Composition of Certain African Foods and Feeding Stuffs . 

7. Wheat. Pre-eminence as a Cereal Food : Nutritive Value ; Relation 

to Health and Disease ......... 

Occasional Communications— 

1. The Effect of Climate on the Composition of Pasture Plants 

IV. Obtainable from the Imperial Bureau of Plant Genetics (for crops other 
THAN Herbage), Plant Breeding Institute, School of Agriculture, Cam- 


bridge 

Journal 

Plant Breeding Abstracts— 

Quarterly. Annual subscription . . . . . . . 15 0 

Single copy 6 0 

Occasional Papers 

Indexes to Plant Breeding Abstracts— 

Subject Index to Vols. T to V of Plant Breeding Abstracts . . .60 

Subject Index to Vol. VI of Plant Breeding Abstract , i . . , 2 6 

Supplements to Plant Breeding Abstracts— 


Summary of Reports received from Countries exelubivo of the British 
Empire, 1928-31. Supplement I . . ^ . . . . . 2 6 

Summary of Reports received from Stations in the British Empire, 1932- 


36. Supplement II ......... 6 0 

Technical Communications— 

Vernalization and Phasic Development of Plants, 1936 (Joint Publica- 
tion of the Imperial Bureaux of Plant Genetics) . . . . 10 0 

The South American Potatoes and their Brooding Value . . .36 

Bibliogri^hioal Monographs— 

Breeding Resistant Varieties, 1930-33 (Supplement) .... 2 0 
The Experimental Production of Haploids and Polyploids • , .60 


42 0 
13 0 

1 0 
1 0 
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V. ObtainabiiE bbok the Ibcpebial Bttbbatj of Plant Genetics (Hebbaqe Plants) 
Welsh Plant Bbeedino Station, Aobioxjltttbal BtJiLDiNas, Albxandka Road, 
Abebystwyth, Wales 


Journals s. <j. 

Herbage Abstractsh- 

Quarterly. Annual subscription • . • • • • • 16 0 

Single number 5 0 

Herbage Reviews— 


Subscription is at present— Vol. 1 (1933), Vol. 2 (1934), Vol. 3 (1936), 

Vol. 4 (1936) — included in that to Herbage Abstracts. 

Occasional Papers 

Bulletins— 

17. Vernalization and Phasic Development of Plants, 1935. (Joint 

publicationof the Imperial Bureaux of Plant Genetics) . . . 10 0 

VI. Obtainable fbom the Impebial Bxtbeau op Fruit Production, East 
Mallinq Research Station, East Malling, Kent 

Journal 

Horticaltnral Abstracts— 

A quarterly abstract publication of current horticultural literature — 

Annual subscription . . . . . . , , .160 

Single copy ........... 4 0 

Technical Communications 

7. Vegetative Propagation of Tropical and Sub-tropical Fruits, 1936. 

J. St. Clair Feilden €uid R. J. Gamer ...... 2 0 

8. Horticultural Aspects of WooUy Aphis Control together with a 

Survey of the Literature, 1936. R. M. Greenslade . . . 2 •O 

Occasional Papers 

3. Annotated Bibliography on Bitter-Pit, 1934 ..... 1 6 

4. Recent Work of Tropic€d and Sub-Tropical Interest . . .06 

Other Publications — 

Index to Volumes I-X of the Journal of Pomology and Horticultural 
Science., 1933. Compiled by Bureau, published by the Editors of the 
Journal of Pomology and HortiouUural Science, Available from the 
Bureau 

Old and New Standpoints on Senile Degeneration, 1931. A. P. C. 
Bijhouwer . . . . , . . . * . .06 

Fruit Growing in the Empire. Standardisation of Horticultural Material 
with special reference to Rootstocks, 1927. R. G. Hatton. Being 
unnumbered Empire Marketing Board Publication. (Free). 

Viticultural Research, 1928. D. Akenhead. Being Empire Market- 
ing Board Publication II 1 q 
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V'lT. Obtainable eeom the Impbbial Btoeatt of Animal Genetics, Institute of 
Animal Genetics, Univbbsity of Ehinbuboh, Kino’s Buildings, West Mains 
Road, Edinburgh 

Joumal 


8 * 


Animal Breeding Abstracts (quarterly), commencing April, 1933. Annual 

subscription • 16 0 

Occasional Papers 

Bibliography of the Works of J. C. Ewart (free to subscribers of Animal Breed- 
ing Abstracts, Vol. 1), 1934 ........ 0 6 

Animal Breeding in the British Empire, A Survey of Research and Experi- 
ment, 1934 ........... 2 0 


VIII. Obtainable from the Imperial Bureau of Agricultural Parasitology 
Institute of Agricultural Parasitology, Winches Farm Drive, Hatfield 
Road, St. Albans, Herts 

Journal 

Bibliography of Helminthology. For the year 1933 — 

Library Edition, bound in cloth . . . . . . . 10 6 

Stiff paper cover only ......... 8 0 

Helminthological Abstracts (1932 onwards). Issued in five or six parts per 
volume, each volume covering the literature of a single year. Subscription 
per volume, payable in advance . . . . . . , 30 0 

Completed volumes, bound in cloth • . . . . , , 32 0 

Occasiorwl Papers 

(i) The Effects of some Natural Factors on the Second Eedysis of Nematode 

Infective Larvae. G. Lapage 4 0 

Notes and Memoranda— 

11. Recent Developments in the Control of Heterodera marioni ^ , . 16 


Publications issued by the Imperial In s t itu t e of Entomology, 41 Queen’s Gate, 

London, S. W. 7 

Bulletin of Entomological Besearoh— ^ 

Published quarterly, and containing original articles on Economic Ento- 
mology. Issued post free. 

Annual subscription (payable in advance) ...... 30 0 

Review of Applied Entomology- 

Consisting of abstracts or reviews of all current literature on Economic 
Entomology throughout the world. Published monthly in two 
series— 


Series * A * dealing with insect and other arthroped pests of cultivated 
plants, forest trees and stored products of emimal and vegetable origin. 

Series ‘ B ’ dealing with insects, ticks, etc,, conveying disease or other- 
wise injurious to man and animals. Issued post free. 

Series Series 
•A’ 

Annual subscription (payable in advance) . . . 30s. 15s. 

Vol. XXin (1986) 42s. 21«. 
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Zoological Record— Part Inseota— «. <{. 

Published annually about July in each year and containing as complete 
a record as possible of the literature of the previous year, chiefly 
from the systematic standpoint . 

Annual subscription (including postage) 16 6 

Report of the Fourth Imperial Entomological Conference, 19th — 27th 

September, 1936 .......... 4 0 

Publications obtainable from the Imperial Myoologioal Institute, Kew, Surrey 

Journal 

BeTiew of Applied Mycology - 

Annual subscription, 12 montlily parts, with title-page and index (post 

free) 21 0 

Single part ........... 20 

Title-page and index ......... 30 

Report on the Third Imj>erial Mycological Conference, 1934 ... 2 0 
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EDITORIAL 


THE RUSSELL AND WRIGHT REPORTS 

The most important recent event for agricultural science in India has 
been the publication of the reports by Sir E. J. Russell and Dr. N. C. Wright. 
It will be recalled that last cold weather these two gentlemen, at the invi- 
tation of the Central Government, visited India in order to report on the 
work of the Imperial Council of Agricultural Research and to make re- 
commendations for future. These reports were recently released and have 
attracted a considerable amount of attention. 

Both reports are characterised by insight and realism. Sir John Russell 
goes straight for essentials when he says that the agricultural scientific ser- 
vices are set up with the double purpose of educating the cultivator so that 
he may better understand the natural forces with which he is dealing and 
of increasing his means of attacking the serious problems with which he is 
confronted. Throughout the whole of his report Sir John has before him 
the object of getting to the cultivator in as full and comprehensive a maimer 
as possible the very valuable results of agricultural research. For this pur- 
pose he has recommended the widening of the Council’s powers in order to 
bring within its scope what is now known as ‘ extension work ’. For that 
purpose he recommends the creation of a Development Commission which 
will be a part of the Council and which will be in a position to plan and co- 
ordinate the important work of propaganda. There are various suggestions 
of detail in connection with extension work. He particularly recommends 
that workers on experiment stations should get outside their laboratories 
and even their experiment station fields and carry on simplified experimental 
work in cultivators’ fields, wherever possible using a complete holding 
instead of a sin^ plot. 


( m ) 
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Sir John’s insietenoe on extension work does not, however, mean 
that he belittlee agrionltural research. Such an attitude would be unthink- 
able in one who is himself the head of the greatest agricultural research 
station in England. In connection with all the Council’s researches Sir 
John Russell has something useful to say and we cannot go into details here. 
We may mention one or two directions in which Sir John indicates how things 
could be better done. For example, in connection with insect pests, Sir 
John Russell is of the opinion that what is now required is not so much the 
working out of life-histories but the study of the conditions in which attacks 
occur and die away. He is of opinion that a careful and continued study of 
conditions favourable and unfavourable to insect attacks may give the 
clue to ways of protecting crops by alterations of environmental conditions, 
such as changes in cultivation methods or planting dates. On the necessity 
of real scientific sampling for all types of research Sir John Russell is in- 
sistent and his advice has already borne fruit at the meeting of the Dry 
Farming Research Workers’ Conference in Simla in September where, with 
the stimulating help of Professor Mahalanobis, standard methods of sampling 
for this important group of researches were agreed upon. Sir John is very 
keen that agricultural research work in India should be better known and 
recognised in other parts of the world. He recommends the writing up by 
competent workers of a series of monographs dealing with varioiis types of 
Indian agricultural research up-to-date. This suggestion has already also 
begun to bear fruit in that it has been arranged that the work on wheat rusts 
carried on for so many years by Dr. K. C. Mehta will now be written up 
within the next two years. Sir John insists on increased productive- 
ness as the main problem to which all others should be subordinated and 
regards the increased productiveness of improved varieties of grain crops 
as a means whereby land can be liberated for producing fruits, vegetables 
and fodder so that the glaring deficiencies of Indian diet may be remedied. 
He is also insistent on the need for the more intimate fusion of crop agricul- 
ture and live-stock husbandry. Sir John has many suggestions to make re- 
garding the machinery required for putting his suggestions into action and 
for this reference should be made to the report itself which is easily available. 
Sir John recognises fully that the Council is the co-ordinating agency in agri- 
cultural research in Incfia and that it has done its work well up-to-date. 

From the outset it is evident that Dr. Wright has made good use of the 
facilities which were provided for forming his own opinions on the many 
{HTobl^ns with which he was presented. In general he approves of the lines 
along which animal husbandry development has been fostered by the 
Impel&l Council of Agricultural Research but he is so impressed with the 
lack of co-ordination between the work of different Government Departments 
that he has devoted a special appendix to drawing attention to the need for 
co-ardinatum in rural develpoment, and particularly in regard to oattle- 
bieecl^ and didtyng. 

In hia report be, moreover, gives it as his considered view that unifica- 
tion of live-Btook improvement and vetwinary work into a single department 
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of Animal Husbandry in each province or state will be essential for the 
successful development of cattle industry. This opinion has been arrived 
at after discussing the control of cattle improvement with Directors of Agri- 
culture, Directors of Veterinary Services and Live-stock Experts as well as 
independent persons connected with cattle-breeding. 

In discussing the development of dairying, be points out that 70 per cent 
of the people of India are dependent on the soil and 90 per cent live in rural 
areas so that the home market for dairy products is far more important than 
the export one. His view, therefore, is that a new technique is required and 
that indigenous products such as liquid milk, ghee, khoa, and dahi, which 
are an essential part of the diet of the people, should receive far more atten- 
tion than products such as creamery butter, the consumption of which 
is almost negligible in comparison. He points out that the income derived 
by the producer from such products as khoa or dahi is often greater than 
from liquid milk, and that ghee production is of particular value because it 
leaves all the skim and buttermilk to be consumed in the village. 

To develop dairying in India along sound lines, more facilities are needed 
for investigation and research to determine the best and most economical 
methods of producing and marketing indigenous commodities, and he em- 
phasizes the urgency of providing a properly equipped dairy research 
institute in a suitable locality, within easy access of Delhi and Izatnagar. 
Proposals for the provision of such an Institute wore submitted as long ago 
as 1932 but had to be abandoned owing to inability to secure the necessary 
funds. 

Moreover, in order to help in finding the considerable sum of money 
required for such an Institute, he suggests that the special grant of Rs. 6 
lakbs, which was sanctioned for an Experimental Ckeamery at Anand and 
for increasing the existing facilities at Bangalore, might be utflized for this 
purpose ; since he feels that if a properly staffed and equipped Dairy Insti- 
tute were provided, the necessity for a separate experimental creamery need 
not arise at present. He considers that much of the work which was pro- 
pos^ at the Anand Creamery, namely systematic investigation into the pro- 
cessing, handling and transportation of liquid milk and dairy products and 
improved methods of manufacture of indigenous products such as ghee, 
khoa, d^hi could be carried out at the Dairy Institute and that the question 
of utilizing the Anand Creamery as a sub-station might be held over until 
the new Research Institute has been satisfactorily established and prelimi- 
nary experiments have been carried out on the various problems involved 
in dealing with liquid milk. 

In regard to the necessity for increasing the output of milk he considers 
that, in view of the low purchasing power of the majority of the population, 
it is essential at the same time to effect all possible economies in the cost of 
production. He points out that the evolution of the dairy products which 
ate peculiar to India is la;^ely due to the fundamental difficuItieB involved 
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in handling milk under tropical conditions and the lack of adequate communi- 
cations and transport faclUties and that the following are the most impor- 
tant considerations to be taken into account in formulating a dairying tech- 
nique for India : — 

1. Attention should be concentrated on indigenous milk products, 

not on products of a western origin. 

2. The main object should be to increase the supply of milk and milk 

products for consumption by the rural population. 

3. Improved technique should be evolutionary rather than revolu- 

tionary. 

4. Producers should be combined on a village industry basis ; and 

6. Improvements in production should be supplemented by improved 

marketing facilities. 

He also considers it essential that legal standards for the most impor- 
tant dairy products should be fixed, with a view to checking the adulteration 
which at present makes the development of a sound and economical supply 
of dairy products impracticable. 

In regard to live-stock improvement, he is impressed with the figures 
which have been published in recent years by the Imperial Council of Agri- 
cultural Research as to the great milking capacity of Indian cows and sug- 
gests that the possibilities of mixed farming to increase soil fertility should 
be thoroughly investigated at Government farms and research institutes. 
In this connection, he feels that the potential value of cattle as a means of 
raising the fertility of the soil and thus increasing the output of both cash 
and fodder crops in India is incalculable. 

In discussing live-stock improvement measures in detail, he draws parti- 
cular attention to the paucity of the present provision, in most provinces, 
of suitable sires and to the urgency of taking effective measures to deal with 
the problem of scrub b\ills. 

For the improvement of milch cattle, he considers that the first neces- 
sity is to increase the all-round per capita milk yield of the indigenous 
breeds. Though a temporary increase may be obtained by crossing with 
imported breeds, he is thoroughly convinced that the right policy for India 
is to rely upon systematic selection of indigenous cattle. In that connec- 
tion, he strongly approves of the measures which are being taken to establish 
central registration of milch cattle and milk recording, and draws attention 
to the need for paying more attention to the buffalo. 

In regard to nutrition, he is impressed with the strikingly improved 
results which have been obtained by better feeding and management of In- 
dian dairy cattle, and emphasizes the need for increased cultivation and 
better oomsiervation of fodder crops, particularly leguminous crops such as 
berseem which improve fertility as well as milk yield. He is also impressed 
with the necessity for a thorough investigation of mineral deficiencies and in 
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this matter attaches particular importance to the investigation of nutritional 
deficiency diseases, which has recently been taken up by Veterinary Investi- 
gation Officers in collaboration with the Animal Nutrition Section at 
Izatnagar. 

In regard to the development of dairying, he considers extension work 
most important and advises that in each province or state there should be 
an officer especially appointed to work in conjunction with the Central 
Dairy Institute and a Provincial Dairy Committee. He also advises that 
elementary dairy training and some research on local dairy problems should 
be carried out at provincial institutions such as Agricultural and Veterinary 
Colleges ; the Central Institute confining itself to more fundamental research 
and to the higher training of post-graduates. 

He approves of the proposal to establish a Genetical Section at Izat- 
nagar and considers that a considerable amount of genetical research is 
ne^ed. 

He agrees, however, that for the improvement of live-stock throughout 
the country, the first need is organized control in the villages and attaches 
great importance to the advantages to be gained by purchasing stud buUs 
from village breeders ; combined with systematic registration of i)rogeny, 
early castration of unsuitable animals, and inoculation of improved stock 
against fatal diseases such as rinderpest. For such work, he considers it 
essential that the staff available should be greatly increased and approves 
strongly of the measures which are being taken to give suitable training to 
stockmen to supplement the numbers of Veterinary Assistants available. 
He also recommends that the fullest possible use should be made of agen- 
cies other than Government Farms for the improvement of live-stock for 
example Military Dairies, pinjrapoles, gowshalas and jails. 

Finally, he is impressed with the great urgency of increasing the supply 
of specially grown fodder crops and improving the conservation of available 
fodder without which any measures taken for the improvement of live-stock 
must fail. 

At the conclusion of the report, a great deal of information obtained from 
available records and statistical investigations is set out in a series of 46 
tables. These are of the greatest value in giving an accurate bird’s eye view 
of the problems which have been faced and should be carefully studied by 
every one interested in the development of dairying and animal husbandry 
in India, 


B 



ORIGINAL ARTICLES 


TWO DIRECTORS RETIRE 

Rao Bahadub D. ANANDA RAO QARU, B.So. (Edin.) 

Anothbb of the first generation of agricultural officers in India has just retired, 
namely Rao Bahadur D. Ananda Rao Gam, Director of Agriculture, Madras. 
He was born at Maaulipatam in the Kistna district on 20th September 1882, edu- 
cated at Bezwada and Madras and after completing the diploma course in agri- 
culture at the Agricultural College, Saidapet, proceeded to Edinburgh in March 
1906 where he took the degree of B.So. in Agriculture in April 1909. After a 
special course in Dairjdng at Reading and after visiting important agricultural 
stations in England, he returned to Madras the same year. He joined the Madras 
Department of Agriculture on the 5th November 1909 as Assistant Director of 
Agriculture — the first of these posts created in the Province — and was posted to 
Bellary. In July 1914. he was appointed as the first Assistant Principal of the 
Agricultural College, a post newly created to meet the needs of teaching neces- 
sitated by the extention of courses of instruction. He was concerned mainly 
with teaching of Agriculture — ^theory and practice — and was responsible for 
placing the College Dairy on up-to-date lines. During this time he made many 
contributions on dairying matters. TiU 1921, he continued to remain in the post, 
occasionally officiating as Professor of Agriculture and Superintendent of the 
Central Farm. He was promoted to the Indian Agricultural Service in January 
1921 and confirmed three years later. Prom November 1920 to January 1922 
he was Professor of Agriculture and Superintendent, Central Farm, Coimbatore.* 
He was transferred to the districts as Deputy Director of Agriculture and posted 
to St. Thomas Moimt in January 1922 -where he remained in charge of the IV 
Circle till 1929. In the IV Circle much progress was made during that time in 
propaganda work when fairly large demonstration farms in the holdings of land- 
lords were organised and run at a profit by adopting improved metbods in agri- 
culture for which land and money were provided by the landlords themselves. 
The results were published in the form of a bulletin of the Department. In 1926 
Rao Bahadur Ananda Rao went on long leave to Europe and made a special study 
of rice cultivation in Italy. His observations on this tour were written up in the 
Madras Agricultural Students' Journal, November and December, 1927. He con- 
tributed several papers to this journal and also to the Agricultural Journal of India 
and the Madras Agricultural Yearbook. He was also responsible for various 
pamphlets and leaflets. In July 1928 he was conferred ttie title of ‘ Rao Bahadur ‘ 
in apimoiatioii of his senrioes as Deputy Diieotor. 
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In November 1928, he was transleirred to Madras as Headquarters Deputy 
Director, a post newly created for assisting the Director of Agriculture. He waa 
the propaganda officer of the Department during which time the whole presidency 
was visited and a plan of co-ordination between various circles of the presidency 
was drawn up. Prom May 1931 to February 1932 he was placed in charge of the 
Department, reverting as Headquarters Deputy Director. In September 1931, 
he was promoted to the Selection Grade. In 1934, he officiated as Director of 
Agriculture for six months at the end of which he was transferred to Coimbatore 
as Principal of the College. In June 1936, he was permanently appointed as 
Director of Agriculture in which post he has continued till his retirement this year. 

During the short period of his Directorship there was general progress in 
research activities at the College and in the districts. 

Rao Bahadur Ananda Rao is well known to the many departmental colleagues 
and non -official members whom he met at the various meetings of the Imperial 
Council of Agricultural Research, the Board of Agriculture and Animal Husbandry, 
and the Indian Central Cotton Committee. On all these bodies he set forth the case 
for Madras schemes and added his counsel on matters of general policy with clear- 
ness and modesty. The goodwill of all follows this genial Director, to whom we 
wish prosperity in his well-earned retirement. [W. B.] 

Rai Bahadub J. N. CHAKRAVARTY, B.Sc., M.Sc., I.A.S. 

Rai Bahadur J. N. Chakbavabty, Director of Agriculture, Assam, who 
has just gone on leave preparatory to retirement, was born in January 1882. He 
was originally educated in the University of Calcutta. After having graduated 
in science and having obtained the Diploma of Agriculture from the agricultural 
section of the Bengal Engineering College— the only institution of its kind then 
existing in Bengal— he was in 1905 sent by the Government of Bengal to the Uni- 
versity of Cornell, U. S. A., for higher agricultural education. He returned to 
India towards the end of 1907 after having obtained the degree of Master of Science 
in Agriculture and joined the Agricultural Department of ‘ Eastern Bengal and 
Assam as a Superintendent. The Department of Agriculture, as we now know 
it, had only been recently organised by Lord Curzon. The Pusa Institute had 
just started and there Mr. Chakravarty underwent a further course of practical 
teaming for a few months. He served in the provinces of ‘ Eastern Bengal and 
Assam ’ and Bengal till 1919 and his most important work during this period was 
the organisation of the Dacca Central Farm and the Rangpur Cattle Farm. He 
was promoted to the Indian Agricultural Service in 1919 and was appointed as 
a Deputy Director of Agriculture in Assam. Throughout that province he or- 
ganised agricultural demonstration work on modem lines. In Assam the poet 
of the Director of Agriculture was combined with that of the Director of Land 
Records and Registrar of Co-operative Societies till 1930. When Agriculture was 
organised as a separata department in 1930, Rai Bahadur Chakravarty was select- 
ed to officiate as the Director of Agriculture and was the first technical officer to 
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hold such a post in Assam. The Department of Agrioulture saw great develop- 
ments during his regime. As a recognition of his meritorious services, the title 
of Rai Bahadur was conferred on him at the time of the Coronation of His Majesty 
King George the Sixth. Although he was due to retire in January 1937, his ser- 
vices were retained till the end of August in view of the change of Government. 

Dr. S. K. Mitra, Ph.D,, Economic Botanist, has succeeded him. 

Rai Bahadur Chakravarty's small spare figure and vivid eyes will be missed 
at the meetings of the Imperial Council of Agricultural Research. He could plead 
the cause of his province well, and his opinion on matters of general policy was 
sound and given without ostentation. In addition to his agricultural work he 
has been deeply interested in organisations for social and educational improvement, 
and it is certain that they will continue to receive even more help and attention 
in his well -merited retirement. [W. B.] 



JUDGING CATTLE 


BY 

R. W. LITTLEWOOD, N.D.A., I.A.S. 

Deputy Director of Agriculture, lAve-stocIc, Hosur Cattle Farm P, 0. 


In judging live-stock there are two faculties which require special develop- 
ment — observation and judgment. 

The eye must see quickly and accurately, so that there may be no mistake 
in the observations which are to form the basis for a conclusion. Whilst this is 
to a considerable extent dependent on being informed on what to look for, no 
amount of information will supply keen powers of observation which have to 
be specially developed and kept in practice by continuous use. The student of 
live-stock judging should ever be on his guard and never allow himself to be mis- 
led into thinking that he sees things which he does not, for if that occurs, the 
foundation for candid criticism will be built on sand. It is better to be simple 
and completely candid with one’s observations than to be in the least deceptive 
or dilatory in recording them. 

Not only should one be quick to see things as they really are but there should 
be as much despatch in detecting deviations from the correct standard. There 
is much difficulty ui this for a standard only forms itself clearly in one’s mind 
after the results of experience, observation and study have merged together into 
a clearly defined ideal. To formulate an ideal is absolutely essential and in doing 
this, it is imperative to familiarise oneself with the good qualities of animal life, 
correct conformation and the highest types, so that the least variation from 
these at once attracts the attention. When a distinct ideal based on the best 
types and their highest qualities has been formed in the mind, and this is supported 
by a discriminating eye, it is but another step to render a correct judgment. 

In show ring judging, after the inspection is complete, a ‘ short leet ’ is made 
of the likely winners of place from the rest of the competitors. Upto this time 
the judging has been the detection of faults and deviations from the standard 
required, but now the work is more of the nature of comparative judging in which 
the points of the animals which are considered worthy of prizes are compared to 
determine their rank. It greatly aids* despatch and tends to more exactness to 
make such a selection where there are six or more animals in the class. It also 
materially assists the judge to keep in mind the qualities which he must compare. 
Carefulness at this point will do much towards the formation of a decision, which 
may be afterwards maintained with justice. 
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678 AGRICULTmiE AND LIVE-STOCK IN INDIA tvil, Vl 

Judging a Btrur—DBAUOHT tyfk ob a wobk-buixook 

It is necessary that the animal stands on a level surface, if possible, and 
stands naturally and is not held so as to hide any natural defects which otherwise 
would be easily seen. In moving towards the animal from in &ont, note the 
characteristics of the head and neck quickly and then placing the hand upon the 
hump and using the tips of the fingers feel the compactness of the shoulder, its 
covering and the smoothness with which it fits to the body. After handling the 
back carefully, the covering of the ribs should also be observed very closely. For 
determining the quality of the flesh it is a good method to gently push the ends 
of the fingers between the ribs. If there is no natural flesh or muscle there, the 
ends of the fingers are easily inserted in this region but if the covering is of the 
best quality and it is mostly muscle, the ends of the fingers camiot be inserted 
very far between the ribs. To estimate the character of the skin and the mellow- 
ness of the flesh, the skin is generally lifted between the first finger and the thum 
and its quality carefully noted. Then with the fingers flat, gentle pressure against 
the ribs reveals the mellowness or firmness of the flesh. The thickness of the 
loin is an important point. The fuhiess and characteristics of the hind quarter 
are observed, then the fulness of the flank. By standing squarely behind it, 
the development of the hind quarter is noted ; after this the other side may be 
seen in a similar manner. It is generally accepted that most of the power of a 
draught animal resides in the hind parts, this is the propelling power and so the 
hind quarters should be well covered with strong muscle, the fulness of the thigh 
and quarters are due to a large degree to the extra development of muscle in 
these parts. It is as well to remember that power rather than speed is required 
in a draught animal. The size of the muscle has more to do with power, while the 
length of the muscle is indicative principally of speed. Of all the desirable features 
to be sought in a draught animal, that of strong, clean and firm bone and good feet 
are two of the most important. The working pace of the bullock is the walk and 
it is very essential to pay particular care to this. In criticising the walk, the 
action should be noted from three points of view— before, behind and from the side. 
In approaching, the animal should carry its head well and the stride should be 
r^ular, the feet should be lifted clear of the ground and placed down evenly as if 
in deliberation, the toes must not point outward but straight forward. From 
the side, it may be noted if the hind and fore legs work in unison. Animals with 
abort backs show up better in action from the side view whereas those with long 
backs and weak loins appear to drag their legs in a slovenly fashion. Viewed 
from the rear, the action of the hock should be carefully noted. The flexion^ in 
this region should be free and straight. Some hocks are turned outward, some 
inward and the feet are thrown out of line, others are almost straight or too carved. 
As a rule the stride should be long and well balanced with a free movement. 
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Head. — ^Thifl diflfers with various breeds but it should not be coarse. There 
should be sufficient breadth between the eyes and the head should not be too long 
but proportionate to the rest of the body. It should be well set on the neck. 
The nostrils should be large. The eyes should be large and prominent yet placid. 
The ears should be long, pointed and alert, neatly attached to the head and cover- 
ed inside and on the edge with fine silky hair. Homs should be of fine texture, 
not coarse and no tendency to split. 

-Vecfc. — ^This should be strong and of fair length. 

Shoulders. — Should be full and strong and be sloping and muscular. A 
moderately oblique shoulder favours a long quick step. When a shoulderMs too 
upright it forces the step to be short and slow. Activity and elasticity of move- 
ment is a desirable feature in a good bullock. 

Chest. — This should be deep and comparatively broad providing plenty of 
lung room. It is best estimated by the girth which is the circumference of the 
body immediately behind the hump and forelegs. 

Forelegs. — ^The forearms should be well covered with muscle. Legs should be 
straight. When viewing the fore limbs from the front a vertical line downward 
from the point of the shoulder should fall upon the centre of the knee, cannon, 
pastern and foot. When viewing from the side a vertical line from the centre 
of the elbow joint should fall upon the centre of the knee and pastera joints and 
back of the foot and a vertical line drawn downward from the middle of the arm 
should fall upon the centre of the foot. 

Should be hard and the two halves of the hoof even and the cleft 
not too wide ; black in colour and a waxy appearance. 

Body. — Short, broad back and deep ribs. If the body is not round and the 
ribs well sprung and deep, the chest is likely to be narrow. 

Loin. — ^Thick and broad. 

Croup. — ^Fairly broad and well muscled. In some breeds the croup has an 
extreme slope whereas in others it is nearly straight. The strength of the croup 
is not generally judged by the slope but the degree to which it is muscled. It 
should not slope too much. 

Hind quarters. — ^Thighs should be well muscled and the quarters fairly full ; 
hips not too wide apart. 

HocJca. — Should be fairly wide, defined and properly set. When viewing the 
hind limbs from the side a vertical line drawn downward from the hip joint 
should fall upon the centre of the foot and a vertical line drawn finm the buttock 
should coincide with the angle of the hock and pastern joints. When viewed 
from the rear, a vertical line drawn from the point of the buttock should fall 
upon the centre of the hock, cannon, pastern and foot. 

Skin and hair. — Skin should be black in colour, soft and mellow and the 
hair fine. 



itflJOlllO CAtfLfi ^ 

Tail. — Thin, well set on, long ai»i tapering finely to tb© iwiieh ^ ©nteh 
should be full and black in colour. 
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Front view ofjore limbs. 
A ; the right conformation. 
B and C : common defects. 



Side view ofjore limbe. 

A : the right conformation. 

B ; common defect (knookkneed). 



Side view of hind limbs. Rear view of hind limbs, 

A : the right conformation. A : the right conformation. 

B and C : common defects. B and C : common defects. 

Fia. 2. 


JUDGINO A DAtBY COW 

To estimate the merits of dairy cows when in milk there is no method so 
satisfactory as the actual records made with the “ Gerber Test and the herd 
recorder (scales). Having the weight of milk yielded, the percentage of fat in it, 
duration of the lactation period and the dry period togeth^ with the aoioittd; of 
food consumed, the merit of a cow for dairy purposes may be valued fairly accuiata* 
ly. Even all these details do not completely express all the good qualities that 
a dairy cow should possess ; for the breeder has in mind other quahties that ha 
desires, chief among which may be mentioned the ability of the cow to produoa 
calves of the merit of herself and to coutinue doing this for a number of yw», 
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Zn scnne of the leading Daiiy Shows the baeu for making awards in a two-day test 
are : — 

Twenty points for constitution and conformation. 

One point for each pound of milk. 

Twenty points for each pound of fat. 

Four points for each pound of solids not fat. 

One point for each ten days (limit 200 days). 

Ten points are deducted from the total score for each per cent of fat below three 
per cent fat in the milk. 

While the judging of dairy cattle by points may not be completely satisfac- 
tory, it is a quick method for use in the show ring and it assists in the study of 
the many traits that are common to dairy cattle. Its value does not lie in the 
degree to which it assists in distinguishing the good cows from the bad ones but 
chiefly for the insight which it gives into the nature and functions of the dairy 
animal, and it is the deeper knowledge of them that leads to better care, more 
intelligent feeding and more successful breeding, which all culminate in greater 
production. 



Dairy type (Soind) 
Fm. 8. 


If we consider a cow simply as a machine for making milk, we find that the 
food is manufactured into blood by the stomach and its accessories and the blood 
in a general sense is made into milk by the udder so that the two main manufac- 
turing centres of the dairy cow are the stomach and the udder and it is around these 
that what are known as the characteristics of the dairy type have been evolved. 
But as the dairy cow is more than a machine, as she has vitality and recuperaUve 
power, we find that the nervous system as expressed in the nervous temperament 
is what enables her to maintain her enormous productive powers in these centres. 
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Generally when reference is made to an animal having a nervous temperament 
it is oommoidy supposed to mean that it is irritable and excitable which actually 
indicates the lack of nervous control. The term as properly used in reference 
to dairy cattle means an animal that is full of nerves, one that has strong nerves 
which give tone to the various organs of the body. The animal of nervous tempera- 
ment is one that is sensitive and active giving all regions the greatest vitality 
and all the organs the greatest productive powers. 

When a dairy cow is performing her function, there are four centres of acti- 
vity ; the digestive system, the milk secreting system, the circulatoiy Bystem 
and the nervous system and it is because of extreme activity in these centres 
that the dairy cow inclines towards a given type ; she tends to become wedge- 
shaped and lean because of the unusual activity in the regions mentioned. Certain 
portions of her body have an undue amount of work and these develop in an 
extreme degree, while other portions, because of their activity and lack of nourish- 
ment, do not develop to the fullest degree ; this results in a type that is inclined 
to be narro^r in front and wide and deep behind. While it does not necessarily 
follow that a cow, to be a good dairy animal, must be of this type, yet, because 
of the work she does, most of them tend towards it. A cow of good dairy qualities, 
when she is milking freely, is likely to leave a lean appearance over every region 
of her body showing that she is an animal of nervous organisation and further 
that she utilises all her food for the production of milk and not for the putting (m 
of flesh. 

The points to notice in selecting an animal are the general appearance de- 
noting constitution and milking qualities and the conformity to type which is 
noticeable in all w'ell-bred animals, secondly the shape and capacity of the udder 
and the size of milk veins and teats, thirdly the general indications of suitability 
for dairy purposes. 

The ideal cow should be wedge-shaped, the side lines tapering from the hind 
quarters towards the neck. The cow should have a feminine and docile look, 
neck should not be thick, the head should be fine and face long and lean. The 
eye should be full, mild and bright and more or less active. A quiet disposition 
is reflected by a mild eye, while one that is bright is indicative of vigorous cir- 
culation and good health. Large dilated nostrils permitting easy access of air 
to the lungs are usually associated with depth of chest and lung capacity. The 
skin should be thin and silky to the touch and feel oily. It is noticeable that animals 
with fairly large dewlaps hanging in folds covered with fine silky hair are general- 
ly good milkers. The hair covering all the body should be short, soft and fine. 
The udder should be covered with fine silky hair. The ears should be fairly long, 
of fine quality and covered inside with fine silky hair. There is a sa3dng in India 
that if a cow cannot flap its eyes with its ears, it is not of much use. The horns 
should be small and fine. The neck should be fine, a thick neck gives a masculine 
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md is a beefy type. The hump should not be too fteshy or 

Ug eK»d tbe i^boulders tight and oblique. The barrel should be deep and 
the ilbe should be long and well sprung. This denotes good lung capacity. The 
baekboiie Aould be prominent and strong and the back lean. The hip bones 
should be^ proiBinent and wide apart and almost leTel with the back, the rump 
kng; snd wide^ From the point of the hip to the tail head, there shotdd be a 
marked hollow or sinkage, due to the absence of flesh, a condition characteristic 
of heavy performers when in full milk. The thighs should be long and lean and 
ther flmdcB thin, the tail should be well set on, fine and tapering, reaching down 
weH: befcrw the hooks and carrying a good switch. The hooks should be wide 
mputt and set square with plenty of room allowed for the udder. The udder 
rimuid be full and capacious birt not fleshy, and attached high, while the fore- 
^pnsprters should extend far forward, it should be silky to the touch, flat underneath 
wdA well rounded behind, each quarter being sound and the teats easy to draw. 
Length in the udder is important as it gives a long line of absorption. The udder 
not only secretes milk from the blood but it is also a receptacle for holding 
the milk. The teats should be evenly placed, of suitable size and squarely set on. 
MSk veins^ should be large and branched. When empty, the udder should nearly 
lose its. form> and appear to consist of folds of soft, pliable and elastic skin. 

The ‘ touch * which is best judged by taking hold of a portion of the skin 
and flesh behind the last rib, should be ‘ mellow the skin loose and rather thin 
and o£ a sli^tiy oily nature and the hair soft and velvety. The skin should not 
be dry. The cow should present an alert but docile appearance. Generally 
speaking, a go(Kl dairy cow possesBes a loosely knit frame. As a rule milking 
cows should not be coarse or heavy. 
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PLATE XLI 



Fig. 1. SugarcaiK^ stem 02)ened to show a eaterpillar l)onn^f inside it (on^^inal) 



Fig. 2. A small parasitu; wasj) laying its egg liy means of a piercing ovijiositor, through 
the rind, on a boring caterpillar inside a sugarcane stem (original) 


THE BIOLOGICAL CONTROL OF INSECT PESTS* 

BY 

P. V. ISAAC, B.A., M.Sc., D.I.C., I.A.S. 

Second Entomologist (Dipterist), Imperial Agricultural Research Institute^ 

New Delhi 


Intbodtjction 

Since the time man started to raise crops the problem of insect pests injur- 
ing crops and stored produce has engaged his attention. At the present stage of 
human civilisation the control of harmful insects rests on a combination of methods 
which may be classified as mechanical, cultural, chemical, legislative and biologi- 
cal. The last-mentioned method, that is, the biological, has developed and is 
developing extensively due to the realisation that nature tends to maintain a 
balance of various forms of fife and that very often insects and plants are checked 
in their multiplication by natural enemies. The most important natural enemies 
are the parasitic and predacious forms of life of which insects are an important 
group. Insects which keep down weeds and other insects injurious to human 
welfare thus deserve the title of ‘ beneficial insects ’. 

For its prevalence and abundance every organism depends on favourable 
conditions regarding climate, weather, availability of food and shelter. When 
civilised man cultivates crops or keeps herds of domestic animals for the increased 
quanl ities of the vegetable and animal products he derives from them he is assuring 
an abundance of food for the organisms that feed on the plants and animals he is 
interested in. Beyond this when man colonizes new countries he often introduces 
new plants and new animals into new areas. With these he often introduces 
pests without the beneficial insects that kept them in check in their original homes. 
As a result the pest thrives in the new country under favourable conditions of 
climate and food supply and absence of natural enemies. 

Eably history of biological control 

The earliest written record of biological control is in the year 1775, and deals 
with the use in Arabia of predatory ants from mountainous areas, brought down 
and placed on date palms to control other ants which often destroyed these trees. 
It was in 1873 that the first international transport of a beneficial insect was made. 
This was the introduction from America to France of a predatory mite, Rhtjzogly- 
phus phylloxerce Riley, which feeds upon and checks the Grape Vine Phylloxera, a 


♦This is tlie eighth of a sories of popular articles for practical fekrmers on various agrioub 
tnral subjects of gonoml inter^t, 
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Backing insect. Biological control became famous in 1889 with the great success 
that resulted from the importation of the predatory Lady-bird Beetle, Rodolia 
cardinalis Muls., from Australia into California to control the Cottony Cushion 
Scale Insect, Icerya jmrchasi Mask., which was doing great harm to citrus trees 
following the introduction of the pest into California from Australia. 

The basis of biolooical oontbol 

In nature every organism exhibits an inherent power to live and multiply. 
The power that a species possesses to propagate itself under optimum conditions 
is known as its Biotic Potential. The forces that are exerted from external sources 
to keep down its number form the Environmental Resistance. 

The Biotic Potential is controlled in any species by its ability for reproduc- 
tion. The ability for reproduction depends on the number of young produced, 
sex ratio in the young and the individual’s power to find food and protection. 
In Environmental Resistance there are two sets of factors — physical and biotic. 
The main physical factors are light, temperature and moisture. The biotic 
factors are those forces exerted by organisms pla 3 Tng the part of competitors for 
food, space and shelter and of predators and parasites. 

Predators and parasites are the natural enemies of living things. Predators 
are organisms which attack and forthwith feed on other organisms sometimes 
with fatal effect. Parasites are Jiving things which show a constant or casual 
association with and dependence on certain other organisms which are therefore 
called their hosts and on which they have to rely for sustenance by feeding slowly 
and gradually on them while settled in or on them. Examples of predators are 
Lady-bird Beetles and larvae feeding on plant-lice, bats eating insects, Dragon 
Flies which catch small insects for food and the preying mantis which sits on , 
foliage and fiowers to catch and eat the insects that come near them. Ant-lion 
larvae which hide in the ground below funnel-shaped depressions in sandy or dusty 
ground and attack and devour small insects that come to the pits and spiders w’hich 
catch insects in their webs are predators. Mosquitoes and sand-flies are preda- 
tors. The blood-sucking lice found on man, mites found in itches, ticks on cattle, 
Tachinid flies which breed in caterpillars, and the malaria organisms in man are 
all parasites. Many insects are parasitic or predatory on other insects, so much 
so that it has been said “ It is a mighty good thing that insects fight so much 
among themselves, otherwise they would overwhelm us 

Some pabasites ahb pbedatobs 

Parasites completely or partially consume the organisms on which they 
are dependent for food. The organisms are known as hosts. When a parasite 
ronains on the outside of the host it is called an ectoparasite. If the paramte 
lives inside the host it is known as an endoparasite. A parasite which has as 
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host a non-parasitic organism is a primary parasite. A parasite which attacks 
another parasite is a secondary parasite. 

Many kinds of organisms have been tried as means for controlling insect 
pests and there exist many parasites and predators whose capacity to help man 
to check pests have not yet been experimentally studied or even observed. Such 
beneficial organisms are found even among the lowest forms of life. First of all 
these are the disease-causing micro-organisms like bacteria, fungi, viruses and 
protozoa. Many fatal insect diseases are caused by these. The isolation of the 
causative organisms, their cultivation and identification require special know- 
ledge. Their usefulness as control agents requires exact knowledge of the stage 
of the insect pests when infestation can take place and the environmental condi- 
tions necessary for producing an artificial epidemic. Above these organisms 
come the roundworms which are parasitic. Next there are the insects. Adult 
insects have different feeding habits and some are predators. In their immature 
state many msects are parasitic or predatory. The groups of insects which 
contain parasites are beetles (Coleoptera), moths and butterflies (Lepidoptera), 
flies (Diptera), and bees and wasps (Hymenoptera), the two last groups containing 
a great many species and several of proved importance in biological control. The 
groups of msects which have predatory species are preying mantises and their 
allies (Orthoptera), bugs (Hemiptera), beetles (Coleoptera), flies (Diptera), and 
bees and wasps (Hymenoptera). Closely allied to the insects are the spiders, scor 
pions, ticks and mites many of which are predatory. A few of them are para- 
sitic. Above these there are the vertebrates some of which are predacious hav- 
ing either carnivorous or insectivorous habits, the important groups being the 
fishes, amphibians, reptiles, birds and mammals. 

Some attempts in biological control 

The introduction in 1889 of^odoJiacardiTwZwMuls., into California to control 
the Cottony Cushion Scale has already been mentioned. This beetle was later 
introduced into South Africa, Portugal, Italy, France, New Zealand and Hawaii 
and other places to help the orange and lemon growers against the same pest as 
in California and good results have been obtained. 

In Hawaii the sugarcane industry was suffering great loss because of a leaf- 
hopper, Perkinsiella saccharicida Kirk., introduced from Australia. This pest 
sucked the juice from canes and leaves. Search was made in Oriental and 
Australian regions for natural enemies of this pest, and by the introduction of a 
predatory bug, Cyricrhinus mundvlus Bredd., from Australia, the leaf-hopper was 
brought under control. 

Some twenty years ago when the Italian silk industry became almost impossible 
because a scale insect, Diaspis pentagona Targ., was damaging the mulberry 
trees, a parasite of this scale, PorspdUeUa berUsi How., was introduced from the 
United States and it successfully multiplied and kept down the scale insects and 
the mulberry trees were saved. 
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In F^i'Acoce 1877 the ooowut palmfi had been damaged by the leaf^eatisg 
caterpillar of the moth Lev%uina iridescens Beth — ^Baker. In 1924 when the peat 
reached very aedous proportions and it was almost impossible to grow coconut 
palms a search was made for beneficial insects in difierent countries. The Taohinid 
fiy* Piychemyia rtmoia Aid., found in the Federated Malay States as a parasite of 
a related caterpillar, was introduced into Fiji. The parasite readily made the 
Levuana caterpillar pest its host and has established itself in the iidands as an 
effieotiye check on it. 

‘ In all the above oases the aim was to introduce a beneficial insect from a fordgn 
country in the hope that it would establish itself and become a control on some 
serious pest. Besides this, another line of biological control has been attempted. 
Hus is to breed suitable * indigenous ’ parasites and predators m large numbers 
and liberate them in areas where their hosts were pests. In Russia in 1913 it was 
shown that by artificial rearing on certain host insects the small parasitic wasp 
THchogramma could be produced in large numbers and kept ready for distribution 
to cheek certain pests. Today Trichogramma is bred artificially in many countries 
and supplies of it are maintained for purchase. Many farmers who require them 
when troubled by pests, chiefly certain sugarcane borers, which this parasite attacks^ 
get them by post and distribute them periodically in their plantations. 

There are several insectaries now in the United States of America and Canada 
for propagating and distributing beneficial insects and millions of dollars are saved 
annually by biological control work in these countries. Both countries have also 
placed on a sound and economical basis the activities necessary for the world- wide 
search for beneficial insects and their importation, multiplication and field colo- 
nization. 

Soxm PBOBLXMS RBLATINQ TO BIOLOQIOAL OOKTROL OF NATIVE AND 

INTEODUGBD PESTS 

It was once assumed that a given species of beneficial insect had a fixed effect 
in its controlling power over the host it attacks. It is now established that the 
same beneficial insect may have different strains and show differ^ reactions to 
its hosts under different environmental conditions. Tiphia pepilliavom Roh.i 
a parasite of the Japanese beetle, Popillia joponica Newm., has bera collected in 
Kmea and Japan and the two strains showed a marked difference in reproductive 
capacity. Their times of emergence too are different. Therefore supplies of 
parasites have to be obtained from different regions within its total range to secure 
the most effective strain for biological control purposes. 

Because the great number of successful instances of biological control by 
hei^orted parashos or predators are from insular areas Mke Hawaii and Fiji and 
Iffmb indiM there is an impression that bidogmal control cannot succeed in oon- 
thientai areas* But the real hmiting factor is cHmate. Where the climate is miUt 
for insect pests to reproduce unintarupted by extreme beat or extreme cold 
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there is the maximum opportunity for beneficial insects to establish themselves and 
to be effective. Islands, owing to the influence of the sea, have their climatic con- 
ditions tempered. Cases of successful biological control are to be seen in both 
tropical and sub-tropical islands and also in sections in continental areas where the 
climate is mild. It should also be remembered that compared to islands con- 
tinents show a greater variation of climatic and topographic conditions and in the 
number and distribution of plants and animals. One beneficial insect cannot, 
therefore, be expected to be equally effective over an entire continent. There will 
be certain environments where it will be effective whereas in certain others it will 
not succt^. Biological control has succeeded in California, Italy and parts of 
Australia. The reason is that these areas are ecological islands. Though not 
having a definite all-rouud sea barrier they have barriers in the shape of large 
sheets of water, mountains and deserts. Therefore, the argument that biological 
control has no hope in continents or in the peninsula of India has no weight. 

Another argument in favour of biological control in India is that besides the 
successful introduction of foreign parasites and predators there has been success 
in continental regions by the transfer of native beneficial insects from one section 
of the country to another. In Canada in 1916 the predacious mite, Hemisar copies 
malii was introduced from New Brunswick to British Columbia, that is, from the 
East Coast to the West Coast, over two thousand miles, and it became a definite 
check on the pest, the Oystor-shell Scale, Lepidosaphes pinnaeformis. Again 
in 1919 a Tachinid parasite, Blepharipeza Uucophrys, was transferred from British 
Columbia on the West Coast to the province of Alberta, in the interior, over a 
distance of about five hundred miles and it successfully reduced the number of the 
Tent-caterpillar, Malacoswa sp. 

There are instances where pest control has been achieved by the mass produc- 
tion of a local beneficial insect and its large-scale release when and where required. 
The most famous example of this method of biological control is the use of the 
minute egg-parasite, Trichogramma minvium RUey. Many contend that the 
artificial aid to increase the number of a native parasite does not increase its use- 
fulness. But in Louisiana and in Barbados definite success has resulted by tbe 
release of Trichogramma minuium Riley, to keep down the Sugarcane Moth 
Borer, Diatraea saccharalis Fabr. This parasite occurs in India and is known to 
have as its hosts in India the Sugarcane Top-borer, Scirpophaga nivella F., the Sugar- 
cane Stem-borer, Diatraea venosata Wlk. and Z>. stidicraspis Hmpsn. and the Sugar- 
cane Root-borer, Emmalocera depressella Swinli. In Mysore the use of this beneficial 
insect against sugarcane borers has been claimed to be successful. The author this 
year released these parasites in a sugarcane field in Cuttack and compared to a 
check plot where no Trichogramma mirnUum Riley, was released, the experimental 
plot has already shown a remarkably low number of shoots killed by the borers. 

It is also supposed that insects when introduced without their natural enemies 
into new countries have opportunities for great increase and that the introduction 
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of beneficial insects to check such insect pests may result in control but that pests 
of indigenous origin are not affected by biological control measures. Against this 
it must be stated that the expansion of pests over continental tracts due to 
human agency will often make it possible to use with advantage human ingenuity 
to increase and spread and maintain their natural enemies. Also where extremes 
of climate make hibernation and aestivation necessary and consequent handicaps 
slow down natural reproduction and when inclemencies of the weather or other 
natural catastrophies reduce the population of beneficial insects it is possible by 
human intervention to make up for such losses and to control the pests by artificial 
mass production and liberation of the beneficial insects or by the introduction of 
strains of parasites and predators which have greater capacity to overcome local 
unfavourable conditions. The relationship between an indigenous insect and its 
native parasites and predators and the factors that influence this relationship and 
cause their populations to fluctuate have in no instance been thoroughly studied. 
Therefore only actual experiment can reveal the possibilities of using any native 
parasite or predator for the control of native pests and for maintaining a balance 
favoui'able to man and different from the equilibrium brought about by forces 
working through a great length of time. The woolly aphis, Eriosoma lanigerum 
Hausm., has been a pest of apple trees in many European and other countries. It 
has been effectively controlled in its original home in Europe and in other places 
by the introduction of Aphelinics mali Hald., an internal parasite which is a native 
of North America. It has been proved, however, that potential outbreaks of in- 
digenous pests can be economically averted by the artificial increase of native 
beneficial insects at the right time. Examples of tliis are the use, in America, of 
the parasite Trichogramma minutum against the Sugarcane Borer, Diatraea sac- 
charalis Fabr., the Europe<an Corn Borer, Pyrausia nubilalis Hbn., i\nd the Codling 
Moth of apple, Carpocapsa pomondla L., and in Java of the parasite Encar^ia 
flavoscutellum Zehnt, to check the Sugarcane Woolly Aphis, Oregwa lanigera Zehnt. 

The introduction of parasites and predators 

When an introduction of beneficial insects is to be attempted the essential 
point to remember is that no two loccdities are alike and biological control problems 
though looking similar in many ways cannot be handled in the same manner in 
different places. 

When definite action is to be taken for the introduction of parasites and pre- 
dators against a pest the first step is to know what the pest is and to know all 
that is recorded about its geographical distribution. Insects closely allied to it also 
should be studied for their distribution. Then, in localities where the pest is 
found under closely related physical conditions and still does not multiply into 
pest proportions, search should be made for parasites and predators. If necessary, 
the parasites and predators of insects closely allied to the pest should also be looked 
for in other areas where physical conditions are like those in the home country of 
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the pest. Next, such parasites and predators should be identified and their habit? 
should be studied. 

In choosing beneficial insects for introduction the good points to look for in 
them are (1) ability to outnumber the pest, (2) specificity, (3) ability to adapt 
itself to the new physical environment, and (5) ability to distribute itself into 
wider areas from the place of introduction. 

For actual release in the field the beneficial insects should be available in 
large numbers. There are two ways of securing the large numbers required, one is 
to breed them artificially from a few collected in the field and the other is to collect 
large numbers from its home land. Artificial mass production is very desirable as 
this ensures uncontaminated supply at the best time for their release. 

Care is necessary regarding the transport of these beneficial insects. Suitable 
packing and rapid transport under favourable conditions should be arranged. 
Foreign introductions should be carefully examined and studied in insect-proof 
laboratories. Cold storage chambers are often necessary to kec]) the insects under 
experiment, in dormant condition, when required. For each species under study 
suitable rearing methods will have to be devised and releases have to be made in 
suitable areas of a sufficient number of individuals. Sometimes it wiU bo necessary 
to hold the beneficial insect in large numbers in cold storage so as to be available 
when the pest is present in the stage in which it is attacked. 

If beneficial insects c^n be made to colonize in a new area, there is great econo- 
mic gain as the biologiciil control of the pest requires no more attention or 
expense. To judge such success it is necessary for some years to enquire into the 
multiplication of the beneficial insect and the control it effects. In the case of 
some pests it is possible that control can be effected economically by periodical 
releases of artificially produced numbers of a beneficial insect. Where one species 
fails another may succeed and separate observations have to be made regarding 
the success not only of different species but even of different si rains of the same 
species. Each experiment has to be carefully jlanned and closely watched if 
biologicial control is to make progress in man’s fight against insects. 



SONS OF THE SOIL 

(STUDIES OF THE INDIAN CULTIVATOR) 

VI, THE MARATHA CULTIVATOR 

BY 

W. BURNS, D.Sc. (Edin.), I.A.S, 

Agricultural Expert, Imperial Council of Agricultural Research 


The older (and still often used) English spelling is Mahratta. In this form 
the word itself has a fierce kind of look which is in no way belied by history. 
The Mahratta Ditch at Calcutta, the numerous States resulting from, the break- 
up of the Maratha empire and the liill forts in the Deccan and Koukaii, perched 
like eagles, eyries on inaccessible cliffs, all bear witness to a past which has still 
a strong influence on the peasantry. One of my greatest friends (now, alas, dead) 
was a sugarcane cultivator near Poona, humorous, hard-headed and pugnacious. 
I remember well his showing me some of the cuts in the old Maratha swordsman- 
ship {shir, chir and ashtang i.c at the head, the neck and the chest). He 

had also been a great wrestler in his youth. Even to-day wrestling is by fai- the 
most popular of village sports and is as wide spread as boxing in England. Of 
this man also I recollect that he wanted to make an embankment to block a nulla 
that was eroding his land. For this purpose he wished to use a big boulder of trap 
rock near-by. The Deccan abounds in these bouldei's and some of them, like this 
one, have on them a smear of vermilion, indicating that at some time they ha^e 
been regarded as the dwelling of some local deity. His labourers were not too 
keen to remove this, perhaps sanctified, rock, but he pursuaded them to do so and 
they trundled it off to the nulla {ultun-pultun. ultun-puUun, i.e. rolling it over 
and over). Suddenly one of the more superstitious labourers got a fright and 
sltrieked that the offended deity was coming after them. The cultivator stopped, 
blew noisily on his fingers and said cheerily. “ Pouf ! She's gone !" After this the 
boulder was well and truly built into the bund with no further alarms. 

This tough and cheery tj^e i'^^ the typical Maratha, and since I have mentioned 
their pugnacity and hard-headed ness, I might mention something about their 
humour. The humour of a people is often shown in its proverbs. Most nations 

Note. — I am deeply indebted to Dr. T. G. Shimame, Assistant Marketing Officer, 
for much help in preparing this article. I also thank Dr. R. B. Ghatge, Professor of 
Agricultural Economics, Poona, for useful data. W. B. 
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PLATE XLII 



Fig. 1. A young Maniilia cultivator 



Fig. 2. An old Maratha cultivator 
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have some proverb or other dealing with the impossibility of improving or 
changing certain things. A Marathi saying of this kind is : — 

‘‘ Kadu kdrali 
Sdkhret golald 
Tupat tolali 
Tari kadu te kaduz '' 

This refers to the exceeding bitterness of a well-known little cucumber and may 
be translated : 

Though you roll it in sugar and fry it in ghee, still it’s as bitter as bitter can be. ” 
Another Marathi proverb dealing with the same subject says : ‘‘ Though you put 
a dog’s tail in pipe for years, yet it will still have a kink in it ”, Another example : 
a lady missionary friend of mine was driving a Ford car during the rains in one 
of the Marathi-speaking districts of the Bombay Presidency. In the words of 
a well known Scottish Student’s Song, “ She came to a river and she couldn’t get 
across ”, but a dozen or so willing men from the near-by village came and shoved 
and pushed the car through the muddy water. As they pushed, they sang, and 
the lady, being much of their own mind and sjarit, sang also. They said, “ This 
is fun ”, and when they reached the other bank they did not allow her to land but 
pushed the car back again to the bank they had left and once more over to the 
further bank, so prolonging the delight of the concert ! 

Tiie Maratha is a great singer. At sowing time and harvest there is that 
kindly co-operation among neighbours that is found in many peasant countries. 
It is called irjik in Marathi. The owner of the field which is being sown or reaped 
by the help of his friends gives them a feed at night and may even provide a goat 
for the purpose. As the folk work they sing such ‘ chanties ’ as : — 

“ SMhds re todghd 
Bhdlare dadd ” 

(meaning “Well done, tiger, well done, brother”). 

Again, when in the making of gul {gur^ jaggery) the pan is lifted off the fire to be 
poured there is sung a four-line religious ‘ chanty ’ that ends in the great shout of 
“ ScUyaudrdyan mdhdrdj ki jai !'* as the big pan is tipped over. 

With all these characteristics it is not to be wondered at that, during the 
Great War, the Maratha battalions, concerning whose* military qualities not much 
was known, should have proved themselves not only valiant, but steady, tenacious, 
and able to crack a joke in a tight place. As troops, they still sing and a 
Maratha unit on a route march has no difficulty in providing vocal music when the 
band stops. 

It is not only history that affects humaai qualities but also geography, and the 
rather difficult nature of the Maratha country has contributed something to the 
spiritual and physical make-up of the peasant. The middle part of the Bombay 
Presidency is called the Maharashtra and comprises the districts of Poona, Ahmed- 
i:^agar, Nasik, Satara, Sholapur, Thana, Kolaba, Ratnagiri and East nnd West 
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Khandesh, The so-called Southern Maratha Country comprises the districts of 
Belganm, Bijapur, Dharwar and North Kanara. In both areas there are many 
Indian States of Maratha origin, the most important being Kolhapur. There is a 
strong Gujarati element in the two Khandesh districts, particularly in West 
Khandesh. The districts in the Southern Maratha country are largely Kanarese, 
except a part of Belgaum district. It is in the centre that the most typical Maratha 
persons and cultivation are found. In this area, laced north and south and east 
and west by the main line and spurs of the Western Ghats, the Maratha cultivator 
carries on his agriculture on land of varying quality and in a rainfall that is often 
precarious. The rain may, however, come in tremendous bursts and this has 
caused much erosion and shifting of soil. Some of the Deccan hills are so bare of 
soil that they look as if they belonged to some fantastic lunar landscape. Near the 
foot of these hills the soil is light and poor, but further away and especially in the 
bottom of valleys there is rich deep land. In addition there occur pockets of 
good soil in unlikely places. Generally speaking the soil is not deep. It overlies 
the Deccan trap, and between the thin top soil and the liard rock is a layer of 
murum (disintegrated trap) which means good drainage as a rule, and in some 
cases leaching. About eighty per cent of the land is held by cultivators them- 
selvei? direct from Government. Holdings are not large. In the Konkan (the 
coastal strip) they are from.’five to fifteen aci'evS, in the west Maharashtra from fifteen 
to twenty-five acres, and may be from twenty-five to thirty acres in the east. A 
holding is not a single compact block but is generally made* up of scattered plots, 
and the distance between these plots may be anything from a few yards to a few 
miles. This is one of the causes for the cultivator not living on his holding, while 
another is a certain fear of wandering criminal tribes. Where there are facilities 
for water and holdings are compact, farmers do live on their holdings, however, 
and in such eases cultivation is of a high standard. 

The conformation of the Ghats has been used by the Irrigation Department 
to facilitate the construction of certain large reservoirs wliich are nothing more than 
deep river valleys blocked at their moijths. These give the water for the Deccan 
Canals systems and on that water the skilled Raswad Malis made their name and 
their fortunes in the early days of sugarcane growing when gul prices were high. 
On this water also is now grown the cane of the Deccan sugar factories, and here 
are got as a matter of course yields of thirty and forty tons cane per acre by 
ordinary peasants. 

Fruit is also grown on this irrigation water and in the Ahmednagar district 
are some excellent plantations of Santra and Musumbi oranges, while banana plant- 
ations are spreading. Irrigation, however, even plus watering from wells, influences 
only a very small fraction of the area and the dry crops are the most important. 
Among these jowar^ hajri and rice are the leading ones among the foodcrops, 
and cotton, groundnut and safflower among the commercial crops. Roughly 
rice and hajri occupy two parallel north-to-south bands on the map, the dividing 
line being the Westem Ghats, Jowar is spread over several of the above-Ghat 
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districts. The two Khandesh districts grow' Oomras cotton, and there also is 
centred the groundnut cultivation. A range of pulses is also grown, mostly mixed 
with cereal crops. 

It is very noticeable that on comparatively poor land which grows bajri 
in the rains the Maratha peasant finds it worth while to use the iron plough, and 
probably in no area are so many iron ploughs in use as in the Maharashtra. For 
his bullocks the Maratha cultivator has genuine symijathy and affection. He 
sings to them while at work on the plough or the well, lie has pet names for each 
of them and after work, when they have drunk, he carefully washes their faces 
and eyes. He is caj-eful about pairing them for the yoke, and has the gi*eatest 
exaltation when his animals win a prize in a cattle show. Once a year, at the feast * 
of Pola, the bullocks are worship|)©(L decorated, taken in procession, and fed 
sumptuously. 

The Maratha cultivator’s every-day dress consists of a dfivH, a shirt, a turban, 
a pair of sandals and a rough blankest. This last-named garment is carried about 
only in cold or rainy weather. To cover himself when sleeping he has a sort of 
quilt made of old rags l^y his women-folk at home. This is called a tmkal or 
godhadi. During warm days in summer he takes over liis slioulder his spare dhotiy 
and in tlie evening, lx‘fore returning home, he bathes himself and washes his 
soiled d/toir in some stream or well, putting on the clean dry one to go home. On 
ceremonial occasions he carries, like a plaid, a few yards of bradcred or plain linen. 

The cultivator generally lives in a village. The village is usually situated on 
high-lying ground where the soil is poor and light in colour. Hence tlie viUage 
site is called pandhari (white) and the outlying cultivated lands kali (black). 
Several villages have still got the old protective mud walls, occasionally loopholed. 
The accommodation the cultivator provides for himself and his family depends on 
Jus prospeiity. A bouse with three room^^ and a verandali is not uncommon. 
The verandah is used for the bullocks and a few milch cattk\ Sometimes there 
is an independent shed for the cattle. More prosperous cultivators may have a 
waday a two-storey houvse with a quadrangle of subsidiary rooms behind it. At 
the busy times of the year the cultivator is afoot for fourteen hours out of the 
twenty-four but at other times he has little to do, and from many districts men 
go to the Bombay faidories. Before motor transyiort became so wide spread, they 
used also to do a lot of carting in the off-season. 

The cultivator’s food is simple but good. In jowar and bajri growing districts 
hhakris (unleavened pan-cakes of the whole-meal of these grains) are the staple 
food. In rice-growing districts, rice forms the principal item of diet. A pungent 
curry prepared from pulse and onion is taken in all tracts. Wheat, gur and milk 
are used only on ceremonial occasions and festivals. The cultivator is not a 
vegetarian but docs not get the chance to eat mutton more than eight or ten 
times a year. His meals are taken about 9 a.m., about 1 P.M. and the last one at 
night along with his family. The cultivator knows what bolt-tiglitening means, 
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and the time of shortness of provisions in July and August gets the special name of 
akhadi. Akhadi therefore has the connotation of scarcity. The Maratha cultiva- 
tor is very hospitable and provides hot milh and very often tea for the visitor. 

The marriage season starts in November when the kharif crops have been 
harvested and there is some money available. The marriage season, however, 
is at its peak in March and April after all the crops are harvested and this is 
also the time for village festivals and fairs. 

The Maratha is not only tough and humorous but there is also a strong strain 
of religion in him, for his spiritual ancestry comprises not only warriors like 
Shivaji but saints like Dnyanadev and Tukaram and these have left him a legacy 
of hjmcuis and stories which form the subject of night-long stances in the local 
temple, where, sitting on the floor, he joins in the chants with voice and cymbals. 
Hence also the pilgrimages which he and his women-folk undertake, mainly to 
Alandi and Pandharpur, carrying with them the split red pennon that marks the 
spiritual traveller. 

May they not only travel hopefully but also arrive in peace. 
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ACTION OF SUNJJGHT AND A NEW TEST FOR DETECTING THE 
DEVELOPMENT OF RANCIDITY 

BY 

B. N. BANERJEE 

AND 

NOSHIR N. DASTUR 

Department of Biochemistry, Indian Institute of Science, Bangalore 


The action of artificial light— particularly ultra-violet rays— on butterfat 
has been studied by several investigators [Steonbock and Coward, 1927 ; Cannon 
and Hixson, 1936 ; Supplce and Dow, 1927 ; WiUimottand Wokes, 1927 ; Zilva, 
1920 ; and others]. Banerjee and Dastur [1936] have shown that destruction 
of vitamin A in ghee when exposed to sunlight is considerable. Similar observa- 
tions have been made by Holmes and Pigott [1926] with cod- liver oil. Banerjee 
and Dastur {he, cit.) have further shown that when the ultra-violet and heat 
rays of the sun are cut ofiF, the extent of vitamin A destruction in ghee is reduced, 
although not to a considerable extent. This would suggest that other compo- 
nents of solar radiations also play an important part in vitamin A destruction. 

Another observation of interest is that under the action of strong sunlight, 
filtered free from ultra-violet rays, vitamin A in ghee is gradually lost while the 
yellow colouring matter is not destroyed until after prolonged exposure. Under 
the influence of beat (100° C.), however, both the vitamin A and the yellow colour- 
ing matter of ghee are destroyed gradually and simultaneously so that a measure- 
ment of the change in the yellow tint will in such cases give a reliable indication 
of the extent of vitamin A destruction. 

Heat and light are the two important factors that bring about autocatalytio 
changes in oils and fats. Heat is only a mild reagent when compared to light for 
the destruction of vitamin A. The authors [Banerjee and Dastur, 1937] have 
shown that vitamin A in cow ghee is fairly stable at temperatures up to 126® C. 
although it is rapidly destroyed at higher temperatures. Further, cow ghee has 
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been shown to be much more stable than bufEalo ghee having an almost identical 
vitamin A content. It is possible that this difference in behaviour between cow 
ghee and buffalo ghee is due to the protective action of carotene and other natural 
colouring matters in which the latter is somewhat poor. Indeed it has been re* 
peatedly observed that carotene rich ghee sameph can withstand heating for 
over SO hours at 100® C. for complete destruction of viatmin A and this stability 
is primarily dependent upon the amount of carotene and other associated natural 
colouring matters in the particular sample of butterfat. 

When the destruction of vitamin A either under the action of light or heat 
has set in, the blue colour obtained with antimony trichloride is gradually re- 
placed by pink. Some earlier investigators [Wokes and WiDimott, 1927 ; and 
others] have casually mentioned about this red or brown colour, but, the exact 
dgnificance of this change does not seem to have been demonstrated so far. It 
was observed that in addition to overheated ghee samples, all old fats whether 
from vegetable or animal origin, gave a pink colour when tested with antimony 
trichloride reagent. Samples of refined safflower and cotton seed oil that had 
developed resinous odour, being stored for a long time, did not give any peroxide test 
but gave a pink colour with antimony trichloride reagent. It, therefore, appeared 
probable that this characteristic development of red colour is in some way asso- 
ciated with the type of complex changes which fats undergo and are classed under 
the term * rancidity *. The development of pink colour may thus serve as a 
quantitative method for measuring the degree of rancidity of any sample of fat, 
provided the increase in pink colour is shown to be proportional to the develop- 
ment of rancidity as indicated by some standard method. 

WhUe it is true, that the recognition of rancidity by taste and odour is so 
easy that there is no need for the use of chemical tests, there are, nevertheless, 
many oases in which reliable tests may prove of great value in determining the 
degree of rancidity. A large number of methods have been proposed from time 
to time for estimating rancidity, c.gr., acid value [Martin, 1920], iodine value, 
[DeGroote, 1931], organic peroxides [Davies, 1928; Taffeland Revis, 1931; 
Lea, 1931], colorimetric estimation of aldehydes and other products of oxidation 
[Kerr, 1918 ; Schibated, 1932 ; Lea 1934], peynanganate titration of water-soluble 
volatile constituents [Kerr and Sorber, 1923], and the fading of methylene blue 
colour [Qreenbank and Holm, 1930 ; Royce, 1933]. None of the above methods 
is reliable nor can be applied in all forms of rancid changes, since the chosen com- 
ponent may be the product of a secondary process. However, the rate of develop- 
ment of peroxides has been considered to be one of the beat criteria for measuring 
rancidity [Amer. Oil Chemists’ Assoc., 1934] and hence some experiments were 
Qpnducted in which the red colour was compared with this test and as may be 
seen from the results (Table I) there is a direct relationship between the red colour 
and rancidity development. 
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For the experiments butterfat (a typical animal fat) and coconut oil (repre- 
senting the v^etable group of fats) were employed. The two fats were kept in 
conical flasks in an electrically heated ‘ Cenco * oven maintained at 100® C. The 
flasks were corked and samples removed at regular intervals. Red value*" was 
measured by saponifying 5 g. of fat as in the ordinary vitamin A estimation and 
extracting the unsaponifiable fraction with ether. Excess of ether was distilled 
off and the unsaponifiable matter dissolved in 5 c.c. of absolute chloroform. To 
0-2 c.c. of this solution, 2 c.c. of the antimony trichloride reagent was added^ 
the red colour allowed to develop for two minutes and then matched against 
standard red glasses in a Lovibond tintometer. The figure so obtained was cal- 
culated for that given by 1 g. of the substance as in vitamin A estimation and 
expressed as red value (R. V.). The peroxide formed was determined by titrat- 
ing separate samples as recommended by Wheeler [1932] and the results expressed 
in terms of c.c. of N/60 thiosulphate. A typical series of results for the develop- 
ment of red colour and formation of peroxides are illustrated in Table I. 

Table I 


Relation between thiosulphate value ani development of red colour 


Observation 

No. 

Ghee 

Coconut oil 

Thiosulphate 

value 

Red value 

Thiosulphate 

value 

Red value 

1 . 

002 

B. V.-13-2 

00 

00 

2 . 

0 09 

B. V.*121 

0-23 

1*6 

3 . 

0-31 

B. V. = 6-6 

0-66 

3*6 

4 . 

0*62 

R. V.*3-3 

1*00 

4*5 

5 • 

0*92 

4*5 

i 

1*63 

7*7 

6 . 

1*38 

7*7 

2*20 

9*9 

7 . 

208 

13*2 

3*37 

! 

16*5 

8 • 

2-76 

180 


•• 


The results show that the increase m red value and the peroxide figure is pro> 
portional. Figure 1 shows that for butterfat the line does not meet at the origini 
because before the red colour develops it is mashed by the vitamin A already preassit. 

« 2 * 
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Fig. 1. 

It was observed that under similar conditions exposure to light results in the 
formation of a reddish precipitate in addition to the red colouration on adding 
the antimony reagent. Thus, in an experiment ghee and coconut oil were kept 
in glass basins so as to form a layer one inch in thickness and exposed to strong 
sunlight after covering the dishes with watch-glasses which served to cut off most 
of the ultra-violet rays. Samples were taken at regular intervals and treated 
with antimony trichloride reagent. As soon as the reagent was added the red 
colour gradually began to develop but was also accompanied by the formation of 
some precipitate thus making it difficult to match the colour. The turbidity thus 
developed differed markedly from the one usually observed when the antimony 
trichloride reagent is contaminated with traces of moisture in that the juecipitate* 
was flocculent and settled down rapidly. It is therefore inferred that under the 
influence of sunlight certain substances are formed which give a reddish preci- 
pitate with the antimony trichloride reagent. Further studies on the nature of 
the precipitate are under investigation. 

The red colouration is a delicate and sensitive test for detecting rancidity 
and only 0-2 c.c. of a sample is required for the test. 

Summary 

j[l) The stability of vitamin A in ghee depends to a large extent upon the 
other natural colouring matters accompanying it. 

(2) WhMi fats become rancid they give a characteristic pink colour with 
saturated antimony trichloride in absolute chloroform. This colour develop- 
ment increaaeB with the progress of rancidity and is found to be proportional to 
the peroxide value. This test is of particular importance when only a smafl 
qua^ty of the aubstance is available or other testa fail. 
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(3) When butterfat and coconut od are exposed to strong sunlight, their 
unsaponifiable fractions give a precipitate with the reagent in addition to the 
red colour. 

The authors wish to acknowledge their grateful thanks to Professor V. Subrah- 
manyan, for his kind interest during the course of this work. 
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THE INDIAN VILLAGE— ITS PAST, PRESENT AND 

FUTURE* 

BY 

Rao Bahadub T. S. VENKATRAMAN, CJ,E», BA. 

Qommmmi Sugarcane Expert 

Intboduotion 

I TAKE it that no apology is needed in these days for talking about any aspeol 
of * village and village life The city and town which were holding a complete 
thraldom over the public mind all these years are losing their glamour somewhat 
in spite of their admittedly alluring attractions ; and the ‘ village * would 
appear to be getting increasing recognition, particularly in our country and in 
recent times. I had therefore no hesitation to select this subject for my address. 

Position of India with beferencb to space and time 

With China, Japan and the South-eastern Islands, India is situated in a com- 
paratively densely populated area of the globe — about half the population of the 
world being crowded into a tenth of the earth’s land region. This has had its 
effects on the t}^ of agriculture practised in this country, the selection of crop 
for cultivation and the life of the people as a whole. 

Secondly, along again with China, India possesses a civilization and cultiue 
which was at least contemporaneous with, if not antecedent to, the civilizations 
of Egypt, Mesopotamia, Greece and Rome. After making considerable progre^ 
this civilization has, however, remained in a more or less quiescent and petrified 
state in our villages for well-nigh two to three thousand years little influenced 
by the great progress made by the West during the latter part of the same period. 
It is only within comparatively recent times that the Western civilization has come 
to spread into and influence the countryside. 

Aryan colonization of India and types of villaobs 

The Aryans, who entered the country through the north-west route, first 
occupied the Indus valley and the Punjab plains and later spread to the east. 
The new Aryan colonists naturally found plenty of land to settle in and the ob- 
vious advantages of group formation brought into being two main types of vflktges. 
One was the type similar to what is now termed ryoiwari where each family or group 
of persons took up as much land as they could cultivate depending on the number 
of cattle and able-bodied men in the unit. 

^PresideniiA] address to the Indian Science Congress, Hyderabad, 1937. 
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The other type called ‘ joint village * by Baden Powell was founded by power- 
ful families or clans not necessarily agriculturists. The government of tudi 
villages was by the well-known panclmyoi system and occasionally a group of such 
villages belonged to the same clan or owed some kind of allegiance to the eaine 
warrior chieftain in return for the protection they enjoyed at his hands. In 
these villages the cultivating classes were sometimes in the position of tenanU. 
Ryotwari villages sometimes got converted into ‘ joint village * through conquest 
by some warrior chieftain. 

The Indian village in the past 

Various books, such as the Arthasasthra of Chanakya (before 300 B.C,), 
the Sukranithi and the Smrithies of Manu as well as inscriptions unearthed in re- 
cent times, give us a fairly clear picture of the organization and government ol 
the village and its institutions in ancient times. 

The headman . — ^The headman was an important officer in village government. 
His office was hereditary and apparently a vestige of the ancient village chief. 
He was remunerated by grant of inalienable right to certain lands and later by be- 
ing allowed to collect and utilize certain taxes from the villagers. He was en- 
titled to collect annually for instance, two shoes from every shoe-maker, two 
cloths from the weaver, thirteen betel leaves (per day) from the betel leaf vendor 
and a ca h mole'y from the shop keeper. 

The panchayat. — The headman was assisted and later on effectively controlled 
by the village panchayat. This was a council of elders, not elected, and more or 
less self-constituted from the elders of the village who naturally and easily 
commanded the respect of the villagers. Justice was dispensed in the village 
temple and an oath before the local deity was potent in preventing persons from 
bearing false witness. The panchayaidars also knew the parties almost personally 
and were thus able to dispense quicker justice. 

Taxes for common needs . — The village government was carried on in a brotheiiy 
informal w^ay, the opinions of the elders carrying much farther than now. Taxes 
were levied for communal purposes as distinct from those by the £mperor ; and 
there was a common village fund winch entertained the village guests, provided 
for the indigent and arranged for recreations, shows and performances of a<afoba- 
tic and jugglery feats. The temple, the village tank, the guest house, as well as 
other public utility concerns had a claim on this common fund. The oentral 
government helped in cases where works of common utility were beyond the capa- 
cities of the village. 

ViUage life , — There was not much sanitation in the modem sense (rf the 
and no scavenging. Diseases were naturally few on account of the healthier" opw 
life. The science of healing was, however, well advanced for the then oonditiow 
and comparatively cheap being based on easily ava%ble herbs and both metattie 
and organic compounds. ^ 
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The streets were broad. The Arthaeasthra prescribes a width of fcaty cubits 
for the main streets which were shaped like the ‘ back of the tortoise * to facili- 
tate drainage. Each caste which pursued its own profession lived in separate 
parts of the village and it was surrounded by a common and free grazing ground. 

Each village had a class of artisans who were hereditary and being non-culti- 
vating were given definite shares of grain at harvest. In return for this the fanner 
was entitled to the services of the artisans both for his household and agricultural 
needs. 


The gbbat change in the village 

Isolated in olden times. — The Indian village of ancient times was practically 
a sdtf-contained, self-governing unit, having but little contact with the outside 
world. The villager’s outlook and knowledge were limited, rarely extending 
beyond the confines of his own village and the villager’s life ran an even course 
jfrom day to day. This had been the condition for well-nigh two or three thou, 
sand years. 

Spirit of competition. — During this same period the West, on the other hand, 
was rapidly evolving itself from a condition even more primitive than that of the 
Indian village to that of modem times. The increase of population has intensi- 
fied attempts to augment the available sources of food by opening up new lands 
where possible and the struggle for existence has brought to the forefront the idea 
of the ‘ survival of the fittest’. The spirit of rivalry and competition has 
sharpened the intellect in certain directions and the rights of the individual as 
such are getting increasing recognition. 

Commercialization of crops.— One very important result of the co ct with 
the West has been the development of the export and import trades whi Jiave 
affected profoundly the kind of crops grown and both the occupation an I ode 
of life of the villager. This has upset the old-time food-centred econ . ics 
of the village and rendering them increasingly money-centred. The more en- 
terprising and intelligent of the villagers are attracted by the commercial life 
and tend to shift themselves to the nearest town or city temporarily in the 
beginning but often permanently in the end. 

The pkesent-day village 

Village agriculture. — ^As agriculture is the sole occupation of the villager 
its present condition and its effect on the economics and life of the villager are 
well worth consideration. One outstanding feature connected with Indian agri- 
culture is its great dependence on the monsoons. In spite of the great irriga* 
tion works— some of them the largest in the world— and the steady advance in the 
matter of tapping underground water, it has been estimated that seven-eighths 
of our agriculture are yet dependant on the monsoons. 





Fig. 2. The recently n'.suscitated sugar industry of India is employing thousands 
of additional labourers in the factories besides directly beneliting live 
million extra agriculturists 


INDIAN VILLAGE — ITS PAST, PRESENT AND FUTURE 


706 


Secondly, the villager is so little in touch with world markets wherdn the 
results of his labours are evaluated and sold, that a large portion of his profits is 
intercepted by the intermediate agencies that market his produce. For this rea« 
son the increase in village prosperity lias not been as great as the increase in trade* 

Thirdly, land available for crop-growing has not increased to the same ex- 
tent as increase in population. The prevailing sentiments, both social and reli- 
gious, that directly encourage large numbers of children* were definitely needed 
in the olden days of plenty of land and low population. These are obvious mis- 
fits at the present time when conditions are just the reverse. 

Fourthly, the possibility of large increase in production per acre is greatly 
limited by a variety of causes such as sub-division and fragmentation of holdings 
and the prevalence of rigid social customs and religious sentiments which cause 
the waste of such valuable manures as night-soil and cattle-dung and adversely 
affect the business aspect of agricultural production. Both sub-division and frag- 
mentation are inter-related to each other and result from the same cause, viz,, the 
mode of inheritance of landed properties as obtaining in both the Islamic and 
Hindu laws. 

Sub-division of holdings , — When land was fairly abundant and agriculture 
practically the only means of livelihood, it would appear but obvious Justice on 
the death of the pater to divide the land equally among all the surviving members. 
At the same time there is a limit in size below which it becomes uneconomical 
to sub-divide agricultural land. 

But perhaps a greater evil than sub-division is what is known as fragmenta- 
tion. When one wishes to invest in landed properties he does so often by purchas- 
ing bits from different individuals and hence located away from one another. 
When this property is divided after his life-time each sharer gets generally a por- 
tion from each of the bits of land and thus the holding of each sharer becdines 
fragmented. 

This state of affairs rules out large-scale operations by outside capitalists 
who have the resources for up-to-date agricultural methods, generally beyond the 
reach of the average ctiltivator. The number of land owners they have to deal 
with is too large and one recalcitrant can hold up a whole scheme. The value of 
large-scale operations in raising agricultural eflSiciency has been amply demonstrated 
in other tropical countries like Hawaii and Java. The obvious course, therefore, 
is to take full advantage of the very large supply of human labour and adopt 
methods of intensive cultivation appropriate to the country. 

VnnAGB OATTLB) 

The Aryan settlers loved their cattle and valued them highly. A grazmg 
waste round, each has been the standmxi feature of the Indian village ; its width 
was fixed at 400 cubits during Chanakya's times and in the Moghul days it was 
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as much the human Toioe could be heard across. In oontrast to China and Japan, 
milk has been highly valued and extemively used as food from ancient days 
in our land. This is fcnrtunate for a country like ours which otherwise is largdy 
vegetarian. Milk was not banned even in the case of the semi-reoluse who was 
denied most other articles of diet. 

The cattle represents sometimes the heaviest capital outlay of the cultivator 
next only to land and he loves them almost to a fault. A day in the year is set 
apart as cattle festival when they sure decorated and feasted on sweet rice and 
cakes. In certain parts of the country like the Vizag and Bellary districts of the 
Madras Presidency the cattle often occupy the front portions of houses; 

But this very attachment and religious regard to the cattle — ^particularly 
the cow — is now working to their disadvantage. Indio is unique in possessing 
an enormous amount of cattle without making profit from its slaughter. Cattle 
maintenance is not looked upon as a business proposition and the sentiment to- 
wards them is similar to that of a rider to the old horse which has served him well 
or of the owner of pet animals to the dog or cat in the West. 


The villager (and his indebtedness) 

Having briefly considered certain important aspects of village life, we are 
now in a position to consider the present condition of the villager himself. Though 
till recently but little affected by the changes around him, on account of his isola- 
tion both mental and physical, he is being made increasingly aware of the changes 
around by the extension into the village of such symbols of modern life as the post 
and telegraph, the bicycle and motor bus. 

• 

Economically he finds himself in a very disadvantageous position owing to 
his steadily diminishing agricultural income in contrast with increasing expendi- 
ture due to changes in living even in his own household. Innovations in dress 
and habits and new wants like tea and coffee are steadily forcing up family 
expenses. 

Dependent as he is solely on agriculture, the need of money always exists. 
Like agriculturists all the world over, he suffers from the fact that, whereas 
agricultural income comes in only at particular times like harvest, his expenditure 
is of a monthly if not of a daily nature. Extra profits from an exceptionally good 
year are more often wasted in urbanising his surroundings than being put by as 
reserve against lean years. The heavy indebtedness of the Indian villager is well 
known and has attracted the attention of all that have cared to study the 
village. 

lao^.^While on the subject of the economics of the villager it will 
be appropriate to consider here the various types of waste that are taking place 
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in the village. Foremost, perhaps, is the agricultural waste refeulting from the 
Buh>division and fragmentation of land which precludes its cultiva- 
tion to benefit. Then come the waste of cattle and human labour 

due to fragmentation, the drain of village money by way of interest on loans 
raised by the villagers and loss of valuable manures like human and cattle voids. 

Forced idleness . — One important waste which has to my mind far-reaching 
results is that caused through forced idleness. This is because agriculture, which 
is often the sole occupation, is not able to keep the village busy all the year 
round. This forced idleness is very harmful, changes his whole outlook on life and 
lowers his character in many ways. 

Standard of life . — One common complaint laid at the door of the Indian by 
others and of the villager by the townsmen is what is termed ‘ low standard of 
life ’. There exists, however, considerable confusion as to what the term really 
means and though, it is but vaguely understood, it is nevertheless readily resorted 
to, when there is no room for sound and logical reasoning. To put it briefly and 
in easy language, a higher standard of life may be defined to consist in getting 
more out of h'fe’s opportunities to the advantage of both the individual and his 
society. A lise in the standard of living must add to the productive efficiency 
of the individual or it is no higher though it may be a different standard. All 
real progress and civilize tion is interpretable only on this basis. But when a 
townsman, weak in physique through wrong and unsanitary living, with a diver- 
sity of unnecessary and unhealthy wants and unnecessmily and perhaps also 
harmfully dressed, talks of his higher standard it is an obvious misapplication 
of the term. It is a case of a more expensive and not higher standard of life. 
A healthy cultured villager with his fewer and simpler needs but greater depth 
of character is easily the superior. The merchant, with his desire for commerce, 
has a tendency to synonymise ‘higher standard ’ with ‘increased wants and great- 
er purchasing power *. 


The exodus fbom the village 

The most serious of the imfavourable changes coming over our villages is the 
steadily increasing exodus of people from the village to the town. Apart from 
the number, the quality of human material contained in the exodus constitutes 
a serious drain. The capable artizan leaves for the town to make the most of his 
talents. Culture is now town-centred and there is h'ttle scope in the village for 
the full development or unfolding of one’s talents. In the olden days when the 
village was practically autonomous and had its own funds to cater to the needs 
and amenities of the vUlager, the opportunities in the village were greater ; ^nd 
it was possible to retain in the village at least a portion of the inteUigentia, though 
even thm the best of talents resorted to the capitals or courts of king f for jmiDm 
age. 
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The future of the Indian village 

After this rapid review of the Indian village in the past and the changes that 
have been coming over it npto the present time we are now in a position to consider 
its future. In spite of its having become trite, the statement that oufs is an 
agricultural country warrants repetition on account of its far-reaching efiFects 
on all our activities. The plough with a pair of oxen is perhaps the one symbol 
that would properly represent India as a whole with its different classes and com- 
munities. The clearly indicated line of advance for the future, therefcne, lies 
in improving rural conditions and rendering our villages better and more efficient 
in the discharge of duties set to them by the country as a whole. 

Both town and village are needed for the full and complete development 
of our country as a whole. Each has certain specific advantages and inevitable 
defects. The open air extensions that have grown round towns in recent years — 
with compound houses and gardens — indicate the attempt to ruralize the town 
in the matter of health and surroundings, while the post office, the rural dispens- 
ary, the school, and even the bus homing its way through the village are in the 
nature of urbanizing the countryside. 

Improving agricultural efficiency 

Thanks to the good work inaugurated by Lord Curzon^s Government about 
thirty years ago reinforced and supplemented by the elaborate and far-reaching 
recommendations of the Royal Commission on Agriculture of 1930, we are now 
in a position to feel that technical advances in agriculture and allied sciences can 
be taken to have been provided for. 

Advance in this direction, viz.y the improvement of crop ty{)e and distribution 
of its seed, has been the most suitable to our present conditions of comparative 
poverty of resources in other directions. For the production of these types the h)- 
sources in the way of plant material of more than one country have been and are 
being systematically employed. Combined with substantial tariff protection afforded 
by a kind government, it has resuscitated our sugar industry and thus saved a 
drain to the country of fifteen crores of rupees per annum on the average. 

The human element 

As the efficiency of any programme of rural improvement, depends prima* 
rily on the chief agent in it, the villager, it is important to consider means for in- 
creasing his efficiency. 

lAteracy and education , — If we compare the villager with the townsipan one 
point in which the latter often scores over the villager is his literacy if not always 
his education. Though it is true that the village teacher did exist in the olden 
days regular schooling and education were not considered essential. Education 
given in the village school should obviously possess the rural and agricultural 
ouriook and be vitally linked with the every-day life of the village. 



INDIAN VILLAGE — ITS PAST, PRESENT AND FUTURE 


709 


Nature study lessons fit in well with the agricultural life of the villager Village 
vacations should be timed to coincide with the busiest agricultural seasons in the 
village when the boys could perhaps help their parents in the field and gain first- 
hand knowledge of subjects taught in the school-room. 

Intellectual alertness , — A second characteristic of the villager as contrasted 
with the townsman is often the slower moving intellect of the former. This is 
not mentioned here in a derogatory spirit ; the difference is due to difference in 
the environment. The every-day stniggle with the great forces of nature deve- 
lops a deeper character in the villager, but in intellectual alertness he is often in- 
ferior to the townsman. The linking up of villages with towns and other villages, 
through better communication facilities, for instance, will remedy the situation. 

Business hahits.—Yai another common defect of the villager is the lack of 
the so called ‘ business ’ habits and ‘ business ' mentality. This again is due to 
his environment and tradition. Nature’s processes with which the village agri- 
culturist is primarily concerned do not generally need the punctuality of the man 
of business or commerce. The absence of insurance measures in our villages 
against crop failures and cattle epidemics, which are by no means uncommon, is 
largely attributable to the absence of education and business outlook. 

The villager’s outlook on the world is often narrow because of the isolation 
and the absence of literacy. Whether he likes it or not, the villager is being drag- 
ged into the world currents of commerce and industry and his horizon needs to be 
broadened by education. His constant fight with forces of Nature over which 
he has little control, tinges his ideas with almost fatalism. A bad season too 
often disproves to him the truth in the saying ‘ as you sow so you reap Indus* 
trial activities, on the other hand, are associated with processes which demonstrate 
the control of natural forces by man and this has a tendency to develop in him 
certain amount of self confidence, if not of human pride. 

Cottage industries 

In this study of the Indian village, the villager and village life, we have fre- 
quently noticed the need and advantages of industrializing the village. The clo- 
ser cottage industries are linked up with agriculture and agricultural products 
the better they would fit in with village economics. Cattle being an important 
adjunct of agriculture, industries like cattle breeding and production of milk and 
milk products at once suggest themselves. Bee keeping, the poultry industrj’^, 
fruit growing and oamiing and preparation of tinned and infant foods for the 
benefit of the townsman would fit in well into the village. 

Other suitable industries would be the partial preparation of manufactured 
products in the village itself as a rural industry. Cotton ginneries, seed decorti- 
cators and oil presses belong to this group. ^Minor industries oonneeted with pro- 
ducts or articles available in the village or vicinity, such as coconut industry 
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in the West Coast and fish curing in seashore villages, help to keep the villages 
prosperous. 

Other handicrafts and domestic industries, where the needed material is im* 
ported from outside and worked in the village during the off-seasons, include 
weaving, dyeing and the manufactures of toys and trinkets. 

Co-operative organisation 

Most village activities, on the other hand, have by their very nature to be on 
the small scale and their being grouped together through co-operative organisa- 
tions is the only remedy. Through them even the small farmer and producer 
is enabled to command facilities and advantages generally available only to large- 
scale units. 

There was apparently a great deal of the ‘ mutual help ’ and co-operativo 
spirit in the villages of old. The spirit needs to be revived and placed on new lines 
consonant with the modem age. 

Amenities of life 

As a class our villages lack the conveniences and amenities of urban life. Con- 
veniences like means for rapid transport, the post and telegraph, the newspaper 
and the ever increasing improvements associated with the development of elec- 
tricity are major blessings which it is desirable should be extended to the villages 
as quickly and as completely as possible. 

The general tendency for retired government officials not to return to the 
village but settle in a nearby town has struck me as unfortunate and is indica- 
tive of the general trend. 

Conclusion 

The town should extend to the village its greater knowledge, quicker living 
and the manifold amenities of the modem age. Contributions from the country- 
side are of equal importance. It alone can produce the raw materials of commerce 
and industry and thus help in the growth of towns and cities. It alone can supply 
adequate and wholesome food to the millions of our land whether resident in the 
village or town. Lastly, the countryside alone can imbue the urban ‘ business * 
civilization with the deeper character and larger humanities which are nurtured 
in the villager through his more direct and constant contact with the great forces 
of nature and of life. Our duty then is clear, viz. to improve the village, the 
nucleus of our country life, and infect its chief agent, the villager, with a chosen 
culture of the virus of modem age through education and industrialization. 
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The North Kanara district of the Bombay Presidency is very poor in cattle 
population and the available farmyard manure is not sufficient to meet the needs 
of the locality. The district, however, has large areas of forest, from which 
organic material can be obtained in abundance in the form of leaves, droppings and 
loppings. These are collected by the local cultivator and made use of, in the pre- 
paration of manure. 

The usual method is to collect the dry and fallen leaves along with the loppings 
of the tender branches and to spread this mixture under the feet of cattle as litter 
for a day or two. The litter is then removed and replaced by a fresh lot from the 
forest. Several days’ collection of the leafy material, well mixed with the urine 
and dung of cattle is then stored in pits and allowed to ferment for a period of ten 
to twelve months. But, as already pointed out, there is a paucity of cattle in this 
district and it is not always possible for the cultivator to employ this method. 
Very often the cultivators directly apply to the soil large quantities of fresh leaves 
without composting them. There was thus a need for a method of composting 
organic matter in the absence of cattle. Experiments were, therefore, undertaken 
to prepare organic manure by the use of different types of chemicals as starters. 
Trials were made not only with the forest material but also with other locally avail- 
able organic wastes, such as rice husks, betel husks, rice straw, etc. The results 
of these experiments are embodied in the present paper, 

Matbbial 

The material available in the ever-green forests in the Kumta Taluka 
was employed during this investigation. It includes the dry fallen leaves, firesh 
leaves, and loppings of tender branches, from a large number of species of 
trees. A random collection of fresh leaves was analysed as to the proportion of the 

( 711 ) 
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different species of plants which go to make up the mixture. The results are given 
in Table I along with their nitrc^en and fibre contents. 

Tabls I 


Per cent 


Name of species 

of 

total 

Nitrogen* 

Fibre* 

1, Kaaaga (Strychnoa Nux-vomica Linn.) 

2-2 

2*34 

16*76 

2. Qurgi (StrobUanthes Sp ?) 

6-0 

2*13 

10-86 

3. Eakta-Home (Ficua retma Linn.) 

0*6 

1*42 


4. Hvrda {Termincdia Chebvla Retz.) . 

8*8 

1*46 


6. MaUy {TermincUia tomentoaa W. & A.) 

24-6 

1*82 

10*40 

6. Honagal (TermincUia paniculcUa Roth.) 

8-4 

1-70 

« • 

7. Jamba (Xylia doldbrifarmia Benth.) . 

. 14*4 

1*37 

« • 

8. Tarce (Termincdia Bdlerica Roxb.) . 

6-8 

1*98 

25’ 66 

9. KaveU (Careya arhorea Roxb.) 

10*0 

1*36 

29-20 

10. Kanagal (DiUenia pentagyna Roxb.) . 

0*0 

1*34 

29*90 

11. HalcJiari (Memecylon edvle Roxb.) 

11*7 

1*62 

30*80 


♦On oven -dry matter. 

There are in all eleven species of plants and more than fifty per cent of the 
collection is made up of leaves of the four plants — Tetminalia tomentosa, Careya 
arborea, Xylia dolabriformis and Memecylon edule. The nitrogen content varies 
from 1-5 to 2*3 per cent, while the fibre content is between sixteen and thirty 
per cent. It is, therefore, evident that the rate and amount of decomposition 
and the nature of the final product depends largely on the proportions of these 
different species of leaves present in the heap. It also depends on the percentage 
of fresh green leaves, for, being more succulent and less lignified they are more 
easily decomposed, as shown below ; — 

Nitrogen Fibre 

Manure from green leaves . . . . 1* 76 9* 60 

Manure from dry leaves . . . . 1‘26 16*33 
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Preliminary trials were made with a large number of chemical starters. 
The list of these and the amounts used are given in Table 11. The mixed material 
obtained from the forest was spread out in a thin layer of three to four inches 
deep. A solution or suspension of the chemical starters was sprinkled profusely 
and a second layer of forest material was spread on top and the solution again 
sprinkled. This process was continued till a height of four to five feet was attained. 
This heap was placed under shade on an elevated piece of ground, so as to minimise 
excessive loss of moisture. At intervals of eight to ten days, the heap was raked 
over to ensure sufficient aeration and watered sufficiently to keep up sixty to seven- 
ty per cent moisture. Fermentation was found to be complete in about 90 to 100 
days and the final produce in each case was well mixed and analysed for nitrogen 
and fibre. The results are given in Table II. 

Table II 


Chemical starter 


Quantity 
(on dry matter) 
per cent 

Nitrogen 

per cent 

Fibre 

per cent 

Adco Accelerator 


7-5 

1*21 

9-08 

Adco Mixture . 

. 

7*6 

1*81 

12*26 

Bone-meal 


4*0 

1*47 

13*76 

Calcium oyanamide 


1*6 

1*36 

11*1 

Ammophos 


1*6 

1*67 

16*42 

Ammonium sulphate . 

, 

1*6“] 



pins 


y 

1*76 

16*88 

Calcium carbonate 


6j 



Calcium carbonate 


6 

0*96 

, , 


Judging from the friability, crispness, smell and ripeness, the manure obtained 
by the use of ammonium sulphate and calcium carbonate together was found to be 
far superior to the others, while Adco Mixture was the next best. In all further ex- 
periments, therefore, ammonium sulphate in combination with calcium carbonate 
was employed. 


Minimum dose of ammonium sulphate 

With a view to determine the minimum amount of ammonium sulphate 
required to bring about the maximum degree of fermentation in the heaps, 
trials were made with varying quantities of ammonium sulphate in combination 
with five per cent calcium carbonate. Trials were also made with cattle urine and 
dung as starters. The methods of appljdng the starters, watering, etc., were 
the same as before. At the end of ninety days, the degree of fermentation 
brought about in each case was judged by the amount of disintegrated leafy 

O 
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material passing through a sieve of 1 c.m. mesh. These results along with the 
chemical analyses in each case are given in Table III. 

Table III 


starter 

Amount of 
nitrogen in 
starter per 
100 pans of 
dry organic 
matter 

Maximum 

tempera- 

ture 

attained 

Moisture 

Total 

nitrogen 

■ 

Fibie 

Amount 

passing 

through 

1 c.m. 
•leva 

Calchiin carbonate (five per 

per cent 

“C. 

per cent 

per cent 

percent 

percent 

per cent 

cent) 

Amononium sulphate 

} 

46 

7-74 

1-12 

0-062 


72*6 

Ditto 

0-8 

48 

8*94 

1*22 

0-061 

16*87 

86*2 

Ditto 

0-6 

50 

8*62 

1*46 

0-061 


85-2 

Ditto 

0-9 

49 

8-82 

1*66 

0-68 


86-8 

Ditto 

1*2 

49 

7-66 

1*76 

0 078 

16*88 

86*7 

Cattle duns solution . 

01 


... 

... 


... 

40*0 

Ditto .... 

0*8 


... 

... 

... 

... 

69*4 

Cattle urine solution . 

01 

... 

... 

... 

... 

••• 

79*4 

Ditto .... 

0*8 


... 

... 

... 

... 

81*6 

Cattle urine 

0-1 

... 


... 

... 

... 

69*4 

„ dung 

03 



... 

... 

... 

80*4 

Manure of eleven months* 
standing Prepared by 
oultivaton* method 

... 

86 

5*22 

0-737 

0-017 

26*82 

70*6 


The results indicate that there is not much difference between the heaps treat- 
ed with 0*3 per cent nitrogen as ammonium sulphate and those treated with higher 
doses of nitrogen. It was observed that the higher doses of nitrogen merely 
accelerated the process in the earlier stages. But later on the differences were 
not marked. A mixture of calcium carbonate and ammonium sulphate at the 
rate of five per cent and 0*3 per cent nitrogen, respectively, seems to yield the 
best results. Cattle urine and dung can also act as efficient starters and can 
yield good manure, provided the other details of raking and watering as described 
above are strictly followed. But these materials are not available in plenty in 
this locality. 


In all the above trials, the manure was allowed to ferment in heaps above 
ground. The local farmer’s method is to store them in pits. Both these methods 
of storage were, therefore, compared. The analyses of the manures after ninety 
da^ show that heaping ground is more beneficial. There is better aeratiem 










COMfOStING organic MATTER 


henoe more decomposition, resulting in a final product with lesser fibre aa 
shown below : — 


Method of storage 

Fibre 

Nitrogen 

Bemarks 

Heaping above ground 

7-92 

1-64 

Crisp and friable, smell of lipt 
manure. 

Storing in pits . 

14-06 

1-67 

Interior portions packed ; in< 
sufficient decomposition. 


Trial of thb composted maniieb on the rice crop 
The newly prepared manure was next tried on a rice crop as to its effect on 
the yield of grain and straw. The experiments were conducted on l/20th acre 
plots and lasted for three seasons — from 1927 to 1931. As a check, manure of 
eleven months* standing prepared by the local cultivator’s method, was 
employed. The results as given below, show that the composted manure gives 
in every case a higher yield of both grain and straw. On an average, the 
increase over the local manure is thirteen per cent for grain and twenty per cent 
for straw. 

Table IV 


Year and set 

Local manure 
from forest 
leaves 

Composted 
manure from 
forest leaves 

Increase 
per cent 

1927-28 Set I Grain 



916 

1036 

13 

Straw 

• 

* 

980 

1235 

26 

Set 11 Grain 



1095 

1295 

19 

Straw 



933 

1430 

53*2 

1928*29 Set I Grain 



1928 

2014 

4-4 

Straw 



2036 

2236 

9*8 

Set n Grain 



2940 

3140 

6'8 

Straw 



2858 

3230 

13*0 

1930*31 Set I Grain 



1789 

2144 

19*8 

Straw 


• 

1915 

1988 

3*2 

Set II Grain 



2017 

2582 

28*0 

Straw 



1822 

2661 

46*4 

Set ni Grain 



2066 

1776 

—14 

Straw 



1661 

1609 

—8 

Set IV Grain 



1993 

2188 

19*8 

Straw 



2388 

2414 

10*3 

Average Grain 



1843 

2049 

13*8 

Straw 

• 

• 

1799 

2197 

22*2 


a 2 
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AGRICULTURE AND LlVE-StOCK IN INDIA 
Ytsu> ahd cost 

To treat one ton of the leafy material of the forest with 0*3 per cent nitrogen 
and five per cent calcium carbonate thirty-four lbs. of ammonium sulphate and 
112 lbs. of calcium carbonate are required in addition to about 600 gallons of 
water. An equal quantity of water has to be added at the time of the second 
watering, after about ten days. At subsequent rakings of the heap at intervals 
of eight to ten days, 160 to 180 gallons of water are sufficient to maintain the 
moisture content at about seventy per cent. Within a week, the temperature 
rises to about 60°C. and gradually comes down after thirty to forty days. After 
three months the fermentation will be complete and the final material resembles 
the cultivator’s farmyard manure of ten to eleven months* standing, in colour, 
feel, friability and smell. 

The yield firom one ton of forest material is about seven to eight cwts. of 
well fermented organic manure which can be immediately applied to the soil* 

The cost of production of one cart-load of manure by the above method works 
out at Rs. 2-14-0 calculated as follows : — 

Rs. A. P. 

Labour for collecting material from for^t 14 0 

Cost of chemicals . . . . . . . . . 0 15 0 

Labour for stirring, watering, etc 0 110 

Per cart-load . . 2 14 0 


Farmyard manure produced locally is sold at the rate of Rs. 2 to Rs. 2-8-0 
per cart-load. To this must be added the cost of carting from the manure pits. 
When this is done, the cost of the manure, prepared by the new method, works out 
to be nearly the same as the local farmyard manure. But very little of the latter 
is available for sale. 

Use of oBGAiao waste other than forest material 

Among the other organic waste materials available locally may be men- 
tioned jungle grass, rice straw, paddy husks and betel-nut husks. All 
these — ^particularly the last two — are highly fibrous and very difficult to de- 
compose. Attempts were made to compost them using the same methods as in 
the case of the forest material. As before, ammonium sulphate in combination 
with calcium carbonate was fotmd to be the best starter. But in these cases, higher 
doses of ammonium sulphate and longer periods of fermentation (eight to twelve 
months) were found to be necessary. This may not work out to be economical. 
However, the trials showed that the method could be successfully employed to 
produce well-decomposed organic manure even from such highly fibrous material 
as paddy hmk and betel-nut husk. 



COMPOStlNG OKGANIC MATTBE W 

SumCASY AlTD OONCLtrSIOKS 

Prom the above, it can be concluded that in the absence of cattle, organic 
wastes can be composted by the use of chemical starters. Ammonium sulphate 
with calcium carbonate acts very effectively. In the case of the leafy material 
of the forest material round about Kumta, the economic dose of these starters 
is 0’3 per cent nitrogen as ammonium sulphate and 6 per cent calcium carbonate. 
The organic material must be well mixed with a suspension of these two starters 
and heaped above ground under shade. The heap must be raked and watered 
at intervals of eight to ten days. Aeration must be good and moisture content 
should be maintained at sixty to seventy per cent. Provided these precautions 
are carefully carried out, the fermentation will be complete in about ninety days 
and the manure will be ready for application to the soil. The cost of manure 
by this method is not ver> much greater than that by the cultivator’s method. 

Though it is not cheaper, the new method has the following advantages over 
the cultivator’s method : (1) It can be employed in the absence of cattle. (2) It 
is very much quicker, requiring only three months as against the ten months re- 
quired for the cultivator’s method. (3) It yields a final product very much 
superior to that given by employing the cultivator’s method. When applied to 
rice fields, it has consistently given higher yields of grain and straw. (4) The 
presence of added lime is good for the acidic laterite soils of North Kanara, which 
are normally deficient in lime. 

The authors’ thanks are due to Prof. V. G. Gokhale for the encouragement 
he gave us during the progress of this work and to Rao Bahadur D. L. Sahasrabu* 
ddhe, who kindly undertook to get the chemical analysis reported in this paper 
done in his laboratories. 

We have also io ofi'er our sincere thanks to Professor N. Narayana of the 
PcHina Agricultural College, for recasting the whole note and arranging the 
same in proper order. 



VETERINARY SCIENCE IN INDIA, ANCIENT AND 
MODERN, WITH SPECIAL REFERENCE 
TO TUBERCULOSIS 

BY 

A. KRISHNASWAMI IYER, G.M.V.C. 

Veterinary Assistant Surgeon^ Civil Veterinary Department, Madras 


Intbobuction 

StNOE the advent of life there has been disease and death in this world. As 
in all other branches of study, the ancient Aryans cultivated in the science of 
medicine a high degree of excellence. Veterinary science, specially relating to 
horses, elephants and cattle had also developed to a high degree, as these animals 
played a very prominent part in the life of ancient India. These animals formed 
the mainstay of the Indian army, and also the chief paraphernalia of Indian 
Princes. It is no wonder then, that an intimate knowledge of these animals was 
a necessity, and that guide books and manuals should have been written on the 
methods of their keep and care, both in health and in disease. 

Okigin of Aryan civilisation 

It is not the purpose of this paper to go into the question of the origin of 
Aryan civilisation. There are historians who trace the birth of the Aryan race 
to the mountainous parts of Central Asia, while there axe others who say that the 
Aryans had their origin in Scandinavia or Northern Germany. While Messrs. 
Grassman and Benfey have been able to fix up the origin of the Vedas and other 
Hindu literature to somewhere about 2000 B. C., Professor Jacob of Boim sup- 
poses the date to go back to 4000 B. C. There are yet others who date them to 
the even more remote glacial periods. However, it is enough for our purpose to 
assume, that the Vedas took their origin at some remote past, of which today we 
have not the least conception. Philologists and historians have been able to 
fix u}i the date of the origin of the Vedas to some remote antiquity, and have been 
trying to find out a foundation from w'hich they can build up their future history. 
The self-bom Brahma with the object of guiding the world created the four Vedas 
and taught them to other Gods. 

Birth of Inoian mbdioinb 

The two Asvins or the sons of the Sim God became the particular custodians 
of Atharva Veda, which is one of the four Vedas. This contains the treatises on 
medicine. They thus became the medical attendants in the heirarchy of heaven. 

{ 718 ) 



veterinary science in INDIA 


719 


Fragments of medical knowledge can be gathered from the surviving hymns of 
Atharva Veda, and among many other things we find therein treatment for worms 
in cattle. Then came the Upa Vedas or supplementary Vedic h 3 ntnn 8 , and the 
same self-created Brahma produced the Ayur Veda, or the science of life, with a 
view to give detailed instructions to mankind on the treatment of diseases. The 
hymns of Ayur Veda have perished. A few fragments however remain, and com- 
mentaries thereon are found in some later Indian literature. From this second- 
hand literature available to us eminent philologists are of opinion that for ages 
past it was the Ayur Veda which was regarded as the very foundation of Hindu 
medical science. Subsequent history traces the birtli of Dhanvantri, the Vedic 
father of medicine, and through him — Susrutha, the founder of Hindu surgery, 
and Charaka, the founder of Hindu medicine, to whose authorships the two 
standard works on surgery and medicine, viz. the Susrutha Samhita and the 
Charaka Samhita arc respectively ascribed. There are evidences to show that 
these authors and their works were known and appreciated by other nations. 
The Arabs have quoted them in their works and were in t\irn quoted by the 
Romans. Professor Deitz has discussed ail these in detail in his article on the 
“ Proofs of antiquity of Hindu mcniicine So much for the origin and develop- 
ment of Hindu medicine in general. 

Origin and development of Hindu veterinary medicine 

Contemporaneous with the origin and development of Hindu medicine, 
veterinary science was also developed to a high degree of perfection. As already 
pointed out, in the Atharva Veda we find particulars of the treatment for worms 
in cattle. In the Charaka Samhita we find the disciples asking the Guru Atreya 
as to how f listers were to be made and administered in cases of animals such as 
elephants, camels, cows, horses, sheep and goats and the latter, describing to them 
the details. In Parasara Samhita tlie care of cows in disease and in pregnancy 
has been well described. In Agni Purana we find detailed references on the care 
and management of elepluirits. One fad is clear, that hterary works in SaUvskrit 
abound in allusions to the veterinary science as also in the vocabulary used in the 
ancient original works. As in the ease of Ayur Veda, the authorship of many of 
these standard veterinary works has been ascribed to rishis or other saintly beings. 
Many and varied are the works that appear to have been written on veterinary 
science. : — 

1. Asva Vaidyaka or etjuine medicine has been ascribed to one Jayadatta 

Suri. 

2. Asm Chihitsa or treatment of horses to one Nakula. 

3. Asva Lakshana Sastra or science on the characteristics of horses — ^not 

printed, only manuscript copy available at the Government Orien- 
tal Manuscript Library, Madras. Treatise on the different breeds 
qf horses and their characteristics with hints for finding out the good 
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specimens among them, duration of their lives, rules for their 
feeding, etc. — ^Authorship attributed to one Salihotra* 

4. Asvayurveda or knowledge of the life of horses — not printed — only 
manuscript copies available at the Government Oriental Manus- 
cript Library, Madras — an exhaustive work on the characteristics 
of horses and the* treatment of their diseases in 820 pages. 

6. Bovine Medicine attributed to one Sahadeva. 

6. Oo Chikitsa or treatment of cows^ — ^not printed, an old palm-leaf manus- 

cript available at the Goveroment Oriental Manuscript Library, 
Madras. 

7. Elephantolpgy. — Several works on yaja sastra or elephantology appear 

to have been written by several authors, the chief among them 
being Gautama, Narada, Mriga Charma, Bajaputara, and Vyasa. 
But these books appear to have been lost. Hdatyayurveda (know- 
ledge of the life of elephants), which is ascribed to sage Palakapya, 
is the most ancient among them and the one now available to us. 
From the account given to us in the extant works, about the origin 
and development of gaja sastra or elephantology, this must have 
been the most ancient standard work. Apart, from the printed 
edition of this work, there are a few other manuscript copies avail- 
able in Adyar, Madras and Tanjore. But none of these tally, each 
of them having a different reading. 

8. Mriga Pakshi Sastra . — ^In addition to the above we find in the Adyar 

Library a manuscript called the Mriga Pakshi Sastra or the science 
of animals and birds by a Jain author called Hamsadeva. 

9. In the Tanjore Palace Library, we find two great illustrated manuij- 

cripts — one on elephants attributed to the authorship of Palakapya 
and the other on horses attributed to Salihotra dealing with the 
several breeds of elephants and horses in ancient India with coloured 
diagrams showing how the breed, nature, temperament and quality 
of each animal can be unmistakably studied by its general confor- 
mation. 

10. Mathangalila . — ^Recently Professor Edgerton, Professor of Sanskrit 

and Comparative Philology, Yale University (U. 8. A.) has trans- 
lated into English a small manuscript booklet called MathangaliUi 
or the elephant sports of the Hindus, but the credit of translating 
this manuscript for the first time in a foreign language goes not to 
the American Professor above-mentioned, but to a German scholar, 
Dr. Zimmer, who had already translated this work into German, 
long before the former had known of its existence. This manus- 
cript appears to have been based entirely on the treatise of Pala- 
kapya. 
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These are the few original standard works on veterinary science now avail- 
able to us from ancient India. All these works form very interesting study, and 
throw a flood of light on the supreme advancement of veterinary science in pre- 
historic times. As time went on and when history came to be written we find 
that veterinary science also made considerable progress. Under Buddhism 
veterinary sbience reached a high degree of development. Horses, elephants, 
cows, fish, game birds, etc., received veterinary aid. The game-keeper, the super- 
intendent of forest, and the superintendent of horses and elephants, each be- 
came a high ofScer of the Buddhist state. Under the reign of Chandragupta in 
316 B. C., our modem system of bird and animal sanctuaries had been fore-staUed, 
and whole tracts were devoted to their preservation and care. Regulations were 
laid down dealing with the minutest details of the proper ration to be given to 
different animals at different ages, both in sickness and m health ; and over their 
ailments was lavished a care which may well serve as an example to the modern 
veterinarians. When Buddhism held sway, hundreds of veterinary hospitals, 
managed and staffed by the state veterinary doctors were set up all over India. 
The reports of the two celebrated visitors, Megasthenes and Arrian bear ample 
evidence to the above. In the words of Captain C. Johnstone of the Wellcome 
Historical Museum, India was veritably an ‘ apotheosis * of the animal world. 
We can Itill find traces of these animal hospitals in various parts of India, parti- 
cularly amongst the Jains. Edicts of the Emperor Asoka, engraved on the great 
rocks at Jarrada in Gan jam district and in the Molakkamuru in the Mysore Pro- 
vince, show evidences of the existence of well-equipped veterinary hospitals. 
These are now under the care and management of the Indian Archaeological 
Department. This then was the state of veterinary science in India at one of 
its most glorious epochs. 

I am not at present able to assess the real worth of veterinary science as it 
existed in ancient and medieval India. From a cursory view^ of some of the 
works mentioned above, it is apparent, that this science in those days must have 
been fairly well-advanced. A broad classification of the several diseases, and a 
clear and analytical description and treatment of these, are invariably the main 
featmres of every one of these ancient works. 

Tobebculosis 

For illustrating the above, I am at present taking up the disease called tuber- 
culosis, which is one of the major diseases, commanding world-wide attention, 
and wide-spread investigation and research. In the Indian Veterinary Jcmmal, 
Vol. I, No. 4, page 282 we find the following remarks : — 

“ The discovery of tuberculosis in our elephants is one of great historical 
importance in the veterinary science, and is due to the labours of 
the distinguished research worker. Professor J. T. Edwards.” 

H 
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Again in Lieut.-Col. 6. H. Evan’a book On Elephants and their Diseases ” we 
find the following : — 

“ Tubercular disease, as &r as I am aware, is extremely rare in elephants, 
probably owing to their mode of life ; however, that it may occur 
is proved by an interesting case which was reported by Dammann 
and Stedefer of one of the two elephants which were sent to the 
surgical clinic of the Hanover Veterinary School in July 1908. 

« « ♦ 41 ♦ ♦ « The result of bacterial examination seem- 
ed to show that the disease was one of human origin. ♦ ♦ ♦ In 

any case the disease is not likely to be diagnosed in the jtmgle** 
Notwithstanding that the first discovery of tuberculosis among elephants 
was made by Professor J. T. Edwards, and the remarks of Lt.-Col. G. H. Evans, 
about the rarity of tuberculosis among elephants, there are overwhelming evi- 
dences in ancient Indian literature to show that this disease was common among 
the elephants, and that ancient Hindus have been able to diagnose and treat 
such cases in those days. In the book of Hadyayurveda or elephantology which 
dates back to the period of the Ramayana Epic, and of which a reference has 
already been made, this disease haa been dealt with in great detail in two different 
places, viz. once under the heading of fevers in Chapter IX of Part L and again 
under the heading of wasting diseases in Chapter LX of Part II. i am giving 
below an actual translation of only the relevant portions, of what appears under 
the heading of fevers : — 

“ Whenever an elephant while it is already exhausted on account of over- 
work either in the hot sun, or walking long distances, is allowed to 
take in dirty water, or unwholesome food, and allowed to sleep in 
bad, insanitary stables, or not allowed to sleep at all, the bodily 
humours become vitiated and the animal first shows signs of j9atu- 
lence and debility. By continued n^lect on the above lines, the 
animal begins to show marked signs of emaciation, heavy and 
laboured breathing, and frequent vomitting of the ingesta. There 
is loathing of food, even for green meadow grass and tender branches 
of trees. As the disease progresses, it becomes drowsy, meditative, 
and easily irritable ; throws down the limbs as if much exhausted, 
and with a distressed mind it again pulls up its forepart of the body. 
Emaciation gradually increases to a great extent, and the animal 
assumes an yellow colour like that of turmeric. With great dif- 
ficulty it takes in one or two boluses of food, and when it takes in 
the third one, the whole thing is vomitted mixed with either phlegm 
or blood. Because there is slow and gradual emaciation in this 
disease, it is called mfidugraha paJcdla or slow wasting fever. Ex- 
perts call this disease by the name of raja yakshma or pulmonary 
tuberculosis.’’ 
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Trea^tmeM. — ^There are several prescriptions given in the book of vrhioh I am 
giving only one or two. Agalia Rozburghiana and Zehneria umbeUcUa should be 
veil powdered, boiled in water and the decoction thereof should be given in suf- 
ficient quantities mixed with honey. To relieve vomitting HyperarUhera 
morunga, Rhus odina and AegU manndos should be powdered and given in honey. 
A compoimd powder of the bark of PUrosj^rmum aesarifolium, seeds of BosweUia 
serrata, lotus stalk, Flacortia ccUaphmcaia, Agalia rozburghiana^ Ipomea digitata, 
Chehtiiic myrabolama and Andropogon muriccUum may be given in honey. Hav- 
ing relieved the animal of its vomitting by some of the means mentioned above, 
suitable anointments, linaments, and medicated vapour baths should be resorted 
to. Detailed prescriptions of these have been left out for the present. Regard- 
ing food, it is said that it must be palatable and nourishing, capable of maintain 
ing the patient’s strength. Barley, dried fruits of Zizyphus jujuba, black gram 
mixed with ghee or clarified butter, bamboo leaves cooked with rice and seasamum 
in milk, the flesh of hog, deer, hare, sheep and goats, etc. cooked, suitably flavoured 
and salted have been recommended, according to the patient’s indication. 

Under the heading of general remarks in this disease it is said, “ This disease 
caUed pulmonary tuberculosis is a dreadful affection, difficult of treatment, and 
dangerous to the life of the patient. To begin with, the attack may be slow, but 
it gradually develops and becomes dreadful, finally ending with the life of the ani- 
mal. Once attacked, the animal may live for four, five or eight months or even 
for a year, but it is not freed from the disease. With great care and caution, 
successful treatment of the disease is possible, and the physician who successfully 
treats this disease, should always be held in high esteem ”. 

I am giving below a short review from what appears under the heading of 
wasting diseases, as the Chapter itself is a long one containing twelve printed pages 
in Sanskrit verse. 

This disease is classified into different types as follows : — ^Disease affecting 
(1) bodily fluids, (2) blood, (3) flesh, (4) bone marrow, (6) bone, (6) adipose tissue 
and (7) seminal fluid. Then follows a description of the symptoms and the dif- 
ferential diagnosis of each of the several varieties. It is said that it is an indis- 
pensable preliminary to a successful treatment to provide a good and comfortable 
stable, according to the climatic condition, giving full freedom in all its move- 
ments, supply of good food and sufficient bedding, use of kind words, and in short 
everything conducive to the animal’s bodily comforts and mental enthusiasm. 
The treatment itself is a long and varied one. Lack of space forbids me to give 
full details of the treatment. 


General remarks 

It is thus proper to conclude from what has been stated above regarding tuber- 
culosis, that veterinary science in pre-historic India, must have been in a very 
advanced state. It hss %Q be pointed out that many such valuable literature is 

H 2 
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lying latent requiring a united effort on our part, to bestow on them a careful 
study failing which they may all be completely lost. Many American professors 
and German scientists have taken great interest in the ancient Indian scientific 
literature, and have bestowed much of their valuable time and labour to a study 
of these. An extensive investigation of the ancient Indian veterinary science is 
as important and indispensable as the other branches of veterinary research now 
being carried on all over India. 


CONOLXrSIOK 

We are aware of what is being done in the cause of human medicine. By the 
untiring efforts of eminent Western scholars like Aninsley, Wise, Roxburgh, 
Hooper, Dymock, Captain C. Johnstone and others we see signs of the growing 
popularity of Indian medicine, and the Government of India recognizing the value 
of the Indian medicine have recently opened an All-India Bio-chemical Labora- 
tory in Calcutta, to standardise Indian drugs. In this connexion mention may 
be made of the latest report of the Scientific Advisory Board of the Indian 
Research Fund Association, Simla, and the note of the Director of Public In- 
formation thereon, published in May last, the most interesting feature of which 
relates to indigenous drugs. The investigation of some of these drugs has led to 
very interesting results. It is recorded in the reports that a “ Study of lauha 
bhasma (calcined iron) shows that ancient Hindus appear to have possessed a more 
advanced knowledge of iron, and appreciated that iron preparations should be 
administered in an assimilable form So far as the critical study of the value 
of the indigenous drugs is concerned, both the medical and the veterinary pro- 
fessions are almost on the same footing. And in the light of what is stated above 
I feel confident that it will be admitted by the veterinary profession in India, that 
every effort should be made to un-earth all the literature on ancient Indian veteri- 
nary science and find out what these contain. Such a study may afford ample 
scope and basis for further veterinary research. 

I am much indebted to Rao Saheb K. Kailasam Iyer, G.B.V.C., Principal, 
Madras Veterinary College, for the pains he took in correcting the original manus- 
cript of this article and suggesting many improvements therein. 
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Inteoddction 

It is well known that among the insects injurious to paddy in South India, 
the Swaxming Caterpillar {Spodoptera mauritia Boisd.) is practically the most 
destructive, causing very serious damage to the young crop almost every year, 
in one or other of the various rice areas of the province. As a result of investi- 
gations during the past many years a considerable amount of data have been 
collected on the bionomics of this notorious insect, and during the past two or 
three years some special attention was devoted in this direction. It is the purpose 
of this paper to present a brief resume of the work done previously and add a 
summary of the recent studies made on this insect by the vTiters, particularly 
the general features and habits of the caterpillar, which is really the destructive 
stage of the pest. 

Previoxjs work on the pest 

Being one of the most important of paddy pests, the insect has been receiving 
some attention for the past many years. The first review of this insect as a pest 
is a passing reference by Lefroy in his book [ 1906 ] while speaking of the 
caterpillars feeding openly on rice. We next find references to it in Fletcher’s 
book [ 1914 ] giving a brief but useful note on the insect and its different 
features. Of the later references two papers, which are devoted exclusively to the 
consideration of this insect, axe those by Ballard [ 1921 ] and Rao [ 1926 ]. The 
former mainly deals with the elaborate plan of a campaign which was arranged in 
Malabar against this insect in 1920. It also gives the names and figures of the 
Taohinid flies and birds that axe known as the natural enemies of the pest. Rao’s 
paper while mainly dealing with the difficulties generally experienced in con- 
trolling this pest also gives us some helpful information regarding the egg-lajring 

♦ Paper read at the Indian Science Congress, Indore, 1936. 
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capacity of the moth, habits of the Techinid Ry {Cyphocera varia) and some remarks 
on the usual measures of control. The latest references to this insect are to be 
found in the two papers on paddy insects by one of the authors [Eamakrishna 
Ayyar, 1932, 1933 ] and in the recent administration reports of the Madras 
Government Entomologist on the invest^ations carried on from time to time on 
this pest. In the two papers of 1932 and 1933, there are very brief accounts of 
the insect and its different aspects. A reference to this insect in coxmection 
with seasonal influence on pests is also made in a recent paper by the authors 
[ Bamakrishna Ayyar and Anantanarayanan, 1935 ]. 

GeOGEAPHIOAL DISTElBUnON 

The pest is one of the most widely distributed among insects, being found 
practically in all the tropical coimtries throughout the world. Outside India 
in the East, it is recorded from Ceylon, Java, Malay asia, Philippines and Hawaii. 
In South India, occurrence of this insect from time to time is known from almost 
all rice areas but specially from Cochin, Malabar, Travancore and the Northern 
Circars. The insect has been known to appear in pest form regularly every 
year and do considerable damage specially in the hole areas of South Malabar 
and Cochin ever since the kole cultivation has been in vogue. The pest is known 
by different vernacular names such as KarakoUan, Olapuzhu, Laddipwugu, etc., 
in the different localities. 

Systematic position and general features of the adult moth 

The Swarming Caterpillar of paddy, Spodoptera mauritia Boiad., is the larva 
of a Noctuid moth. The moth has been described by Harapson in the Fauna of 
British India [ 1894]. The moth (Plate XLV, fig. 1) is stout built and has a 
general grey brown colour. There are one or two other moths with which this 
insect is likely to be confused, e.g. Prodenia litura Fb., SpodopUra, according to 
Hampson, differs from Prodenia “ in having immensely developed tufts of hair on 
the forewings, more conspicuous Three species of Spodoptera are known, 
viz. S. mauritia Boisd., 8 . ahyasinia Gn. and 8 . pecfen Gn. The two former 
have been recorded from South India and of these, 8. mauritia Boisd. is the one of 
economic importance. From an examination of the numerous specimens of the 
motii it has been found possible to distinguish the male insect from the female. 
In the case of the former, the forelegs are comparatively stouter with tufts of hair 
c<Hispicuous and the slender abdomen ends in a pointed tuft of dense long oonspi- 
ciKms scales. There is also a clear white oval spot about the middle of the fore- 
wingi with an adjacent black patch less marked. In the female, the forel^s 
oany sleaider and fewer hairs, the abdomen is stout with the last segment bearing 
a thicker and shorter tuft made up of fine short hairs. The black patch on the 
forewing is conspicuous by the absence of the characteristic white spot of the 
male. Ordinarily, the male form is slightly smaller than the female, but is the 
more active of the two. The moths are vety active after dusk and possess strong 
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powevs of They hide during day in crevices in the soil, under clods or 

undAT tfaa^hes in sheds and are difficult to detect, their colour very well simulat- 
injg the surroundings. They are not attracted to light, but on the other hand 
a powerful light appears to disturb them from their hiding places immediate^ 
after dusk, and thus, their presence in a suspected area is often easily located. The 
insect is exceedingly prolific in nature as are many of the Noctuid ‘ cutworms \ 
Egg-hyiv ^, — ^The eggs (Plate XLV, figs. 5 and 7) are laid on the tender parts of 
tlie paddy leaf or stem. Occasionally the egg-masses are found covering the white 
(qprouts of the germinating paddy in contact with the soil. One moth is able to 
lay five to six masses, number of eggs in each varying from 50-500. The TnA.YiTTuim 
number recorded in the laboratory rearing has been 2,750, Emergence of moths 
takes place mostly late in the afternoon and during nights. In the course 
of rearing under laboratory conditions the pre-oviposition period was three to six 
days though moths aie found to copulate the next day after emergence. The 
ovary of a freshly-emerged moth when dissected contained 1,376 eggs besides 
large number of immature ones arranged in threads lying coiled up in the abdomen. 
Hairs to cover the eggs are found at the tip of the abdomen. It would appear 
that in nature the gravid moths after copulation move to great distances before 
the eggs are laid. This feature evidently helps in the wider distribution of the 
pest. In nature, the moth is able to select a crop of suitable stage for ^g- 
laying. The egg-masses are covered by a layer of brownish short hair from the 
abdomen of the female. The largest egg-mass once collected from the field measur- 
ed 1^-in. in length and ^-in. in breadth and contained as many as 727 eggs. 

Life-cyolb and habits of the oatebfillab 

(а) Life-cycle* — ^In the laboratory the eggs hatch in four to five days, the 
larval period lasts from twenty-one to thirty-two days and the pupal period five 
to ten days. Under more favourable conditions in the field the life-cycle is com- 
plete at a much quicker pace at every stage and there are instances where the 
period from egg to adult was only twenty-eight days. The larva undei^oes 
five moults in the majority of cases but occasionally six and seven moults have 
been recorded in which case, however, the larval period has not been proportionately 
protracted. 

(б) The different stages of the Svmrmmg Caterpi^^ — 

(i) The caterpillar immediately after hatching is a tiny worm and measures 
1*1 mm., the head being bigger in size than the body segments. The body is 
pale whitish in colour^ with faint black spots denoting small setae which are 
isolated and distinct all over the body. The larvae grow to a size of about 2 mm. 
just before the first moult and are pale green in colour dorsally and pale- whitish 
ventrally. The five pairs of prolegs are fully developed. The thoracic kgs m 
dender aud pale whitish in colour. At this stage the larva has^e habit of 
behaving like a looper and does not feed continuously. 
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(n) Soon after the first moult, the average size of the caterpillar is 2*5 mm. 
and it grows to 3-3*5 mm. at the end of the stage. The head shield is darker 
in tint, and the abdomen is pale green. The small setae are very fine but distinotly 
visible as arising from the black spots on the body surface. A ohitinised pro- 
thoracic shield gets more marked and faint longitudinal lines begin to appear 
on it. 

(in) The third-stage larva is 6*5 to 6 mm. long. The body is light green 
and smooth. The setae and warts are less conspicuous. Pale white longitudinal 
lines are clearly visible on the prothoracic shield, one on the median dorsal line 
and two laterally. Pale yellowish white lines appear inter-segmentally on the 
abdomen. Small blackish or brown colouring appears at the anal end of the 
lateral lines ; this feature appears to be veiy oharacteristic of this stage. 

(iv) The fourth-stage larva is fairly stout in build with its body cylindrical 
and smooth ; the head is smaller than body with a darker green tint ; and the body 
gets the characteristic colouring of the mature larva. The stomata become 
more distinct and are placed above the ventro-lateral line. The lateral lines and 
spots also begin to appear more prominent over the body segments ; larvae are 
10 to 12 mm. long. In some the lateral and median dorsal areas begin to get a 
greyish brown tinge. Setae and warts are inconspicuous. Fine irregular longi* 
tudinal striae begin to appear on the dorsal side of the body, this, however, not 
interfering with the general colour. The lateral brown bands are irregularly 
broadened a little at the region of the stomata in each segment. 

(v) The fifth-stage larva is about 16-20 mm. long and grows to a size of about 
36 mm. The body-width across measures 6*5 mm. The head is very much 
narrower than the rest of the body. The three longitudinal streaks on the pro* 
thoracic shield are distinct. The dorsal median one is continued upto the meta- 
thoracic segment and farther behind replaced by a faint greyish yellow median 
thick band proceeding to the abdomen. The two lateral streaks running longi« 
tudinally from the prothorax are continued after the metathorax as two clear 
lateral yellowish bands. These dorso-lataral lines have in each s^ment a black 
lunule or elongated black spots which appear almost as an interrupted black line. 
Below the line of stigmata, there is a brownish yellow band running from pro- 
thorax to the anal segment on each side. The mid-dorsal and lateral areas some- 
times appear as pinkish bands. On mesothorax, metathcnrax and penultimate 
abdominal segment black eye-like spots are visible in place of stigmata. There 
are colour variations also. Immediately after the fourth moult the caterpillar 
is ftiuall in size compared to the full grown one and is about 18 mm* with head, 
jrothoracio and anal shields whitish and body pale green in colour* In about 
one hour the larva grows to 26 mm. nearly, the head and anal shields getting 
a darker tint* The inverted ' V ' mark on the head gets conspicuous in a few 
minutes, but the central space between the two arms of the * V * does not change 
in colour and ramatbs white. This is a particular feature of this oateipillar. The 
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bodjr ImoBy the lateral brown bands and interaegmental whitish lines are gradually 
deBoarcated ; the median dorsal line ae a light brown streak later disappears in 
the general colouring. In smne larvae the brown lateral bands turn blackish. 
On the dorsal border of these bands appear the interrupted black spots in place 
of the sub-dorsal white streaks. The dcsrsal median area is brown or grey. The 
intor-spaee between dotted line and ventro-lateral line is slightly greenish in some 
larvae. When full grown, i.e. before pupation, the larvae are very stout, plumpy 
and smooth, with the characteristic dusky grey colour, inter-spersed with dorsal 
longitudinal line of black markings on the segments. It measures about 35 mm. 
In natural conditions, the general colouring simulates that of the surrounding 
soil. The setae are sparse, short and inconspicuous ovesr the smooth body surface. 
These are slightly more in number and more conspicuous towards the head shield 
and anal segment. The under-side is greenish, sometimes getting a darker gre 3 rish 
colour of the soil before pupation. The thoracic legs are greenish grey or dusky 
grey. The prolegs are fairly stout with a slight constriction close to the plants 
on which the crochets in the form of seventeen to twenty hooks are arranged in 
a semi circle, the convex end being towards the inner side of the larva. 

(c) Habits and activities of the caterpiUar . — 

(i) In captivity. — Larvae prefer to feed on tender paddy four to ten days old, 
or equally well on the grass Panictim setigerum. The larvae growing m the latter 
increase in size more rapidly and show a darker green colour in the early stages. 
The older paddy leaves over one month’s growth are mostly discarded though 
older larvae after the third moult feed on them in the absence of food. Inside 
cages wherever eggs are laid the newly hatching larvae straight away reach up- 
to the tender leaves by crawling or by silken threads. In a big wire gauze cage, 
when the egg-mass was laid in a comer of the wire gauzed roof and when the 
food material right below the hatching larvae was drying up, the young larvae 
exhibited the peculiar habit of crawling along the roof towards a fresh material 
below and dropping on to the same by silken threads. The swarming tendency 
is noted even in the first-stage larva. Inside a cage where tender p^wldy and the 
grass Panicum setigerum were grown simultaneously the larvae collected on the 
grass blades showing a definite preference to this gras^. 

(u) In the field, — The larvae hatch out in s^^rms jErcun the numerous ^g- 
masses in each field. The tiny caterpillars are found craw^ling out of the egg- 
masses, in the early hours of the morning, and are very active. They let them- 
selves down in clusters from egg-masses, by means of silken threads and are 
easily wsited by the slightest breeze to adjacent plants. The larvae which happext 
to fall on the ground, slowly crawl over to reach fresh plants. In two days’ time 
they distribate themselves on the surrounding plants and usually one mr two of 
thm only axe found in eaeh plant o( five to ten days’ growth. The small oater- 
piUar after socaping the green matter in the tip of the leaf rests along the rolled 
up edges or centre of the tender shoot and is invisible because of the small size 
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and the jsrreenish oolonr. In about ten days after hatching the larvae grow to a 
size of about one centimetre and more, and the crop begins to show a sieWy 
appearance due to the activities of the caterpillars manifested in the form of 
withered tips and out leaf blades. In some of the plots without standing water 
and with a heavy population of caterpillars, these feed on a good number of plants 
wholesale and the gaps in the tender thick-sown crops are little noticed then. 
During the early hours of the morning, by wading through the semi-wet plots 
brushing the plants, a large number of these caterpillars are dislodged and they 
stick on to the wet skin of our legs. These larvae now begin to feed voraciously 
and the growth is more rapid. In about another ten days they reach a size of 
to 3| cm. with stout body and active habits. They feed during nights and hide 
during day amongst cracks in the soil or under earth in bunds. During cloudy 
days the larvae feed both during day and night and are visible on the plants, 
the damage to leaves is done at a quicker and surprisingly short interval and the 
cultivator is brought alive to the situation. The absence of standing water 
in the earlv stages of the crop gives them ample facilities for marching in s w a rms 
from one field to another for feeding, even crossing bunds and roads. Extensive 
damage by way of defoliation of the crop becomes possible even in the course 
of a week where numerous caterpillars are at work (Plate XLV, fig. 6). The cater- 
pillars, if they happen to be in a field with water, cut the leaves and stems to the 
level of the water and often porch on the exposed stumps. In about four weeks 
after hatching, the larvae are almost full grown ; they leave the plants and seek 
wet earth in the field or in the bunds for pupation. This caterpillar in almost 
all its stages exhibits the characteristic trait of bending or curling up into a ring 
shaped posture (Plate XLV, fig. 8) when disturbed ; this is of course the usual 
feature in all cutworms. The newly hatched larvae are never found on a cipp 
which is over twenty or twenty-five days old, and the caterpillar in any stage is 
not generally found on a crop over six to seven weeks and reary often it has 
not been found in a transplanted crop. 

(d) Moulting and pwpaticm . — The period from hatching to pupation covers 
twenty-one to thirty-two days, and usually pupation takes place after the fifth 
moult. The interval between moults covers three to five days upto the last moult 
but one, and the last instar is sometimes prolonged, due probably to the manoeu- 
vres of the larva in locating a suitable place to pupate. In cases where the moults 
exceed five, a moult "'takes place after third at short intervals. The number of 
moults do not appear to have any relation to the sexes. During the process of 
moulting the head shield is cast off first. The moulting takes place on the leaves 
of the food plant, and the moulted skin is often eaten away by the emerging cater- 
pillar. In the early stages the moulting b not easily observed except by the 
presence of the shed head shield. But after the second moult the larval exuviae 
are sufficiently big in size, and the moulting process is clearly seen. In the inactive 
stage just befot^ n^oult, the larva coptracts ip sirie a IfttlCf^turning slightly bhok, 
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The process of moulting observed in second and third-stage larvae is as follows ; — 
The caterpillar lies inactive closely appressed to the leaf blade^ along the length 
of the inner surface of the leaf. The hinder end of the caterpillar is fixed to the 
leaf by the anal prolegs and the head portion moves slightly. First the head 
shield is slowly detach^ and pushed off by the newly formed shield from within. 
The larva makes movements with its head, and the body skin shrinks and folds 
back slowly as in a tucked up coat due to the slow forward wriggling movements 
of the caterpillar. By gradual efforts the whole body comes off the loosened outer 
skin, leaving the latter behind still attached to the leaf. The cast off head shield 
is a tiny chitinous transparent integument with the general contour of the head, 
the setae, eye spots and sutures in tact. The body skin is flimsy, shrivelled in 
size, whitish in colour and sometimes not entire. The larva immediately after 
release from the old skin rests for a while to regain vigour, and in the mean- 
while the size also increases. The newly formed head is white and the body is 
pale green or greenish white . The normal colouring and characteristic lines 
appear in a few minutes. The lateral lines appear as brown streaks from anal 
end forwards. Towards the close of the last stage, the caterpillar lies in an in- 
active post for more than a day, sometimes remaining in a curled up contracted 
condition beneath the soil. The colour changes to dusky grey with the lines 
and markings faintly indicated. The prolegs become reduced in size and cease 
to function. The whole larva lies in a curved posture safe in the shelter of a mud 
cell which it has constructed before pupation. The pupa (Plate XLV, fig. 9) 
about 16x5 mm. is much smaller in size than the full grown caterpillar. The 
pupa is at first appearance slightly greenish but later it turns dark brown. 

Influence of natural factors on ihe caterpillar 

(а) Heavy dashing rains are known to do great harm to growing larva in all 
stages. Larvae hatching during the hottest part of the year do not appear to 
reach pest proportions as in the other seasons, and the presence of standing water 
in the crop is by itself an unfavourable condition for their normal activities. 

(б) Disease, etc , — In some oases during the advanced stage of the larva a 
bacterial disease sets in and a large number of caterpillars are destroyed. During 
March 1933 large number of full grown larvae were recorded in a crop of about 
five weeks' growth with plenty of standing water then in the fields. In about a 
week's time the plants were aU clear of larvae, a large number of the latter being 
found in the water below, either submerged or floating. The larvae were bloated 
in appearance, black in colour, and the body-contents were a wateiy shrinking 
fluid in one mass inside a loose bag of the thin body skin. The specimens 
examined by the Government Bacteriologist were found to harbour at least five 
kinds of bacteria and it could not be ascertained whether the infection caused the 
death of the larvae or that the bacteria developed after the death of the larvae. 

(c) Predators and parasites. — Crows, storks, ducks, cranes, herons, etc., ate 
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XMitural iM^ators on these larvrae and they dtevour the caterpillar with great 
avidity so much so that the presence of fairly grown up caterpillars in an area is 
invariably indicated by the congregation of these birds in large numbers. In 
fields with water the larvae perforce remain exposed to view and are removed and 
destroyed in numbers by these birds. 

This pest has been found so far subject to the attadts of the foUowing 
parasites : — 

Hymenopteru — 

1. Charops dominans W. (Ichneumonidae), Malabar, Coimbatore. 

2. Apantdea ruficms Hal. (Braconidae), South Aroot. 

3. Euplectms Uplexiae Rob. (Chalcidae), Malabar. 

4. Chelonua sp. (Braconidae), Malabar. 

Diptera — 

Of the taohinid flies, the following three are fairly common. 

1. Cyphocera varia F. 

2. Sturmia bimactdaia H. 

3. Tachina faUax M. 

(d) AUemate food plants. — Besides being a serious pest on paddy, the cater- 
pillars have been found to thrive on hill grasses along witli other cutworms in 
certain parts of Malabar, Palur and Hosur. The grass Panicum setigerum is 
found eag^Iy eaten by the caterpillars in captivity. In other parts of India the 
caterpillar has been found on barley, wheat, maize, etc. [Fletcher, 1920]. The 
late broods in a locality niigrate and feed on a variety of grasses and weeds over the 
bunds, in the absence of suitable stage of paddy. 

(e) Seasonal incidence. — The pest is usually found on first crop wet nursei^ 
and first crop sown broadcast in puddle or semi-wet conditions after first heavy 
summer rains. The insects appear during different parts of the year under varying 
periods of sowing in different localities, for instance, in Malabar it is found (i) at 
the Jkole (summer crop) area in Ponnani taluk in January-February, (ii) at the 
South Malabar main crops in May -June, and (Hi) in the hill grasses in September- 
October. The second and the third crops if any raised in the same locality or 
adjacent tracts are not affected and the pest is not known to occur in the same 
locality more than once in the same year, in spite of the numerical strength of the 
pest population and the high fecundity of the moths. The pest outbreaks are 
brought about more by seasonal changes and atmospheric conditions than by food 
supply. 


Status akd ikoidenob op the pest in belation to kols paddy 
During the past two years some progress has been made with regard to the 
study of the general inddence and the conditions under which the pest appears and 
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muitiplies in the field. It has b^n noticed : (i) The pest appears in paddy sown 
in puddle in slightly water-logged areas or in plots where semi-wet conditions of 
soil prevail due to defective drainage during sowing time, (ii) The moths 
make their appearance as soon as the paddy germinates and eggs are laid in succes- 
sive nights. (Hi) Crop of four to twenty days* growth in ill-drained pLts is 
selected for egg-laying, plots with surface soil dry, or with crop of more age, are 
left firee. (it;) The visitatioii of the moths is usually indicated by the presence of 
numerous detached wings, scattered all over the field, thereby also indicating that 
moths gather in batches, (v) When sowing operations continue for over a month, 
batches of moths arrive and serially infect the suitable plots, (yi) Largest influx 
of moths and egg-masses are noted during cloudy nights and on such visits the 
moths instinctively distributed themselves in fields having the crop with suitable 
conditions for egg-laying in the midst of a large area of different ages of the crop. 
It is remarkable that moths appear in numbers, all of a sudden, to infest a large 
area of hundreds of acres of newly -sown paddy crops vhiie there is practically no 
vegetation or shrubs on the hills or outskirts nearby. There is a remarkable change 
in the atmospheric conditions during the period of cultivation from the time of 
bailing off water and puddling, to the time of a fortnight *s growth of the crop, the 
main features being the heat of the sim and the rising temperature, the high rate 
of evaporation from the soil, the change of direction and velocity of winds and the 
increasing rate of transpiration from the growing crops besides any special nascent 
smell or odour permeating the atmosphere that may be discerned by the insect 
but little known to the human senses. A reference to this and allied features 
has already been made in the paper by the authors [Ramakrishna Ayyar and 
Anantanarayanan, 1935]. 

Ck)NTBOL MEASURES 

This aspect of the subject is not dealt with in detail in this paper, the main 
object here being to describe chiefly the bionomics of the caterpillar. The 
usual methods of trenching, flooding, sweeping, etc., against this pest are possible 
only to a certain extent in some areas. Recent studies on dusting with calcium 
arsenate during the earlier stages of the pest appear to offer some promising 
means of control as was judged from some recent trials in February last but further 
work has to be done to confirm this view. In some areas of the Godaveri delta 
and other tracts where water is generally available flooding the fields or nurseries 
and sweeping off the caterpillars which float above give some relief. Occasionally 
sprinkling of kerosene in flooded fields also hastens the death of the caterpillars. 
In parts of North Malabar there is also the practice of preparing trenches to keep 
away moving swarms of the caterpillar. In the kole area of the West Coast the 
ryots* practice of keeping the plots completely dry for about a fortnight after 
sowing and then letting in water allays to a great extent the severity of attack. 
A more sensible ryot would flood the fields and keep the crop submerged for two 
or three days and collect and destroy al! the floating young caterpillars. A v^y 
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common method is the local practice almost everywhere of sweeping the caterpillars 
by means of a broom into a basket. The utilisation of parasites found in numbers 
has yet to be studied for its economic aspect. The relative merits of many of these 
operations can only be properly judged by further trials since the authors believe 
that at least some of these methods do not go very far in controlling the pest. 

Suggestions foe future work 

It may be added in conclusion that a good deal remains to be done with regard 
to the following aspects of the problem : — (i) Cultural practices, (n) further 
studies on weather conditions, (Hi) migration of moths, (iv) diseases and para- 
sites for the different stages and (v) behaviour of the pest in areas other than kole 
tracts. Finally the authors venture to hope that this connected account of a very 
well-known pest in spite of its various inevitable shortcomings might help future 
workers as a preliminary to carry on further intensive studies and confirm or 
criticise the views contained in this paper. 
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THE REFRIGERATED GAS-STORAGE OF FRUITS AND 

VEGETABLES 


BY 

D. V. KARBIARKAR, M.Bo., Ph.D., A.I.I.Sc. 

Cold Storage Research Scheme, Oaneshkhind Fruit Experiment Station, Kirkee 
The Food Investigation Boabd 

The above method of storage owes its origin to the work of the Food In- 
vestigation Board during the years immediately after the War. Many of the 
English varieties of apples were found to he very poor keepers in cold storage 
due to the development of a functional disease, known as Mow temperature 
breakdown The Board were anxious to develop a method which would keep 
the apples at a slightly higher temperature than that at which the trouble of 
* low temperature breakdown ’ is experienced. 

The Board was first established in 1918 as the 'Ck)ld Storage Research 
Board \ But the wider scope of the work that the Research Board would be 
called to undertake was soon recognised and the title was, therefore, changed to 
the ‘Food Investigation Board’ [1918]. The development of the work of the 
Board has been very rapid and its importance can be judged from the fact that 
the Board have at present under their direct control three Research Stations of 
world-wide fame, namely (1) The Low Temperature Research Station, Cambridge, 
started in 1922 and fully equipped for bio-chemical and bio-physical investigations 
at low temperatures ; (2) The Torry Research Station at Aberdeen, started in 1929 
for research work on problems relating to storage and transport of fish and fish 
products ; and (3) The Ditton Laboratory at East Mailing, near Maidstone, Kent, 
for investigating problems relating to the storage and transport of fhiits and 
v^etables. 

The Ditton Labobatoey 

The Ditton Laboratory was established in 1930 as a result of the grant of 
£46,000 made by the Empire Marketing Board to study the problem of storage 
and transport of fruit. For this purpose an Experimental Hold, having a capacity 
of 160 tons, was constructed [ Pood Inv^gation Board, 1930 ]. The laboratory 
was also equipped for gas-storage research. Specially designed gas-tight cabinets 
and apparatus for the supply and control of artificial atmospheres of exact com- 
*' position were installed [ Food Investigation Board, 1931 ]. 

Obigin of gas-stobage method 

The Food Investigation Board started their work with the terms of reference, 
To organise and control research into the preparation and preservation of food ”, 
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But the Board made it quite clear in the first year of their existence that “ the 
scientific work of the Board lies not in the production but handling of food '' 
[ Food Investigation Board, 1918 ]. It has also been the policy of the Board 
throughout “ to carry the study of any problem as deeply as possible so that it 
might contribute its full quota to the body of fundamental science [ Food In- 
vestigation Board, 1922 They have been fully justified in following this policy 
as can be seen by the origin and the rapid development of the gas-storage method 
for preservation of foods, specially fruits, apple being the fruit most thoroughly 
investigated. 

In carrying out storage trials with different varieties of apples, the influence 
of the composition of the surrounding atmosphere, of its content of oxygen, 
carbon dioxide and water vapour, was an obvious point to begin at and this 
work was taken up by I>rs. Franklin Kidd and Cyril West. The Food Investi- 
gation Board in their first report noted “ that the composition of air of firuit stores 
has been suspected of being of importance and this calls for thorough elucidation. 
Interesting results in stopping the sprouting of potatoes have been obtained 
and a number of data with various fruits proving the importance of the composi- 
tion of the air [Food Investigation Board, 1918]. At that time it was, of 
course, well known that variations in the proportions of oxygen and carbon 
dioxide in the atmosphere affected plants no less than animals, but the effects 
of these variables on the storage life of fimit had not been sufficiently explored. 
Soon after the investigations had begun in 1918, it was found that the precise 
effects of variations in the atmosphere on stored fruit depended upon tempera- 
ture, and the investigation had to be extended to include this variable. As 
control of the temperature was essential, the gas-stcu'age method was later des- 
cribed as the ‘ refrigerated gas-storage method.' In 1927, a report (kscribii^ 
the general principles and method of gas-stcu*age was published [ Kidd et al, 1927]. 
This report cleared the ground for further work and a many-sided development 
of the method. 

Gas-stobagb 

The term ' gas-storage ’ is used to describe a method in which control of 
tibe composition of the atmosphere in the store is the principal feature. Since 
ccmtrol of the temperature is also essential, the method has now been more ac- 
curately described as ‘ refrigerated gas-storage ' [ Kidd ei oZ, 1936 ]. 

The individual gases that form the atmosi^re in which their percentage 
is r^ulated are oxygen, carbon dioxide and nitrogen. There are also traces of 
water vapour and volatile substances given off by fruit. To obtain tiie atmos- 
pheres required, a gas-tight s t ruct u re is necessary. 

AirvaKYaoBe ow oas^sroBaas 

(1) The outstanding advantage of gaan^orige is that the ripening of the 
fruit at any tempeimtu^ k sloY^ down to aboixt half the rate in air at the same 
temperature. The life of the fruit in store is correspondingly doubled, 
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(2) Since the temperatures used in the gas -storage of apples are above the 
limit at which ‘ low temperature breakdown ’ will develop, trouble from this source 
is avoided. 

(3) A specific effect of carbon dioxide is markedly to retard the change in 
the ground-colour of apples from green to yellow. The almost complete reten- 
tion of the green colour of the fruit is of great importance with cuUnary varieties. 
Carbon dioxide has also the effect of preserving almost unchanged the hardness 
of the fruit. 

(4) Perhaps the most striking advantage of gas-storage, from the point of 
view of the distributor and consumer, is the long life of the apples after removal 
from store [Kidd et al, 1936]. 

Application of the method to storage op apples 

In the present state of scientific knowledge, it is impossible to foretell how a 
particular fruit or a particular variety of fruit will respond to an artificial atmos- 
phere of given composition, and it is thus essential to ascertain by empirical 
storage trials, the exact requirements of the fruit in question before it is safe to 
commence operations on a commercial scale [ Food Ivestigation Board, 1933 ]. 

The most important commercial variety of apples in Great Britain is the 
Bramley’s Seedling, and since this apple is susceptible to disease at the low tem- 
peratures commonly used for cold-storage, it naturally received most attention. 
A thorough study of its storage requirements has been made and published 
[Kidd et al, 1930 ]. The results showed that, with a loss of not more than ten 
per cent, Bramley’s Seedling apples could be successfully stored for thirty-nine 
weeks at a temperature of 41 °F. in an atmosphere in which the carbon dioxide 
had been raised to ten per cent and the oxygen reduced to ten per cent. This 
has been followed by another paper [ Kidd et al, 1933 ] which gives optimum 
conditions of storage for Lane’s Prince Albert, another culinary variety, at a 
temperature of and a regulated atmosphere of 2-5 per cent oxygen, five 

per cent carbon dioxide and the remaining percentage being nitrogen. The 
optimum conditions for the Cox’s Orange Pippin, a well known dessert variety, 
have also been investigated and it was found that the maximum storage life 
was obtained at 39®F. in an atmosphere containing 2-5 per cent of oxygen and five 
per cent of carbon dioxide [ Kidd e/ al, 1936], 

The potentialities of the gas-storage method were quickly grasped by the 
trade and in 1933-34 there were forty commercial gas-stoies and the number 
has since been increased to about 140. At this stage a small leaflet was published 
giving in broad details the nature of the method and other factors relating to 
successful gas-storage of apples [ Kidd et al, 1936 ]. Gas-storage trials with 
apples are now being carried out in Canada, the United States of America and 
in South Africa. Prom results already published it would appear that the gas- 
storage method can be used with advantage for the McIntosh and Yellow Kewtown 

K 
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varieties of apples as grown in Canada and California respectively { KMd tt al, 
1937 ]. 

Other fruits and veoetables 

While attention has been concentrated on the immediate application of 
the method to the storage problems of the apple, the possibilities of its use in 
the preservation of other fruits and vegetables have been explored. Kidd and 
West employed this method for the storage of strawberries, as early as in 1919, 
when they found that strawberries, picked ripe, could be kept in excellent condi- 
tion for the market for three to four weeks at V to 2®C. if maintained in at- 
mospheres of oxygen, soda lime being used to absorb the carbon dioxide of respira- 
tion, or in atmospheres containing reduced amounts of oxygen and moderate 
amounts of carbon dioxide [ Food Investigation Board, 1919 ]. Gas-storage 
trials of pears at the Ditton Laboratory have shown that though a temperature 
of 1®C. and an atmosphere of five per cent carbon dioxide and 2*5 to 5 per cent 
oxygen give a long storage life and keep the firuit in excellent condition, the least 
costly method of preservation for a limited period is at 3®C. in an atmosphere 
containing ten per cent carbon dioxide and ten per cent oxygen [ Food Investi- 
gation Board, 1936 ]. Further investigations are in progress at this Laboratory. 
Experiments on the storage of pears in artificial atmospheres have also been 
reported by Trout [ 1930, 1932]. 

Gas-storage trials in England with the most unripe bananas available after 
overseas transport, have shown that the time taken to reach full ripeness, under 
gas-storage conditions, is approximately double that taken in air at the same 
temperature. There have been no experiments on the refrigerated gas-storage 
of bananas straight from the plantation [ Kidd et al, 1937 ]. 

The available data on the effect of oxygen and carbon dioxide on peaches, 
papayas, grapes and citrus fruits are very meagre. On theoretical grounds, 
however, there seems to be no reason why the principle of atmospheric control 
should not be utilized in the storage of these firuits [ Kidd et al, 1937 ]. 

Barker has tried this method in the case of storage of new potatoes and he 
obtained a striking retardation of the hardening of the skin by storage in an 
atmosphere containing twenty per cent carbon dioxide and 7*6 per cent oxygen. 
Though the skin set more quickly at 45°F. than at 41°F., the former temperature 
WBB preferable as sweetening occurred in gas-storage at 41 ®F. [ Food Investigation 
Board, 1935]. In his experiments on storage of tomatoes he found that decrease 
in ocmoentration of oxygen or presence of carbon dioxide both retarded the change 
of eolour from green to red. He has further remarked that some form of gas- 
gtorage was better than storage in ordinary air. From the data he concluded 
that Hie best conditions of storage are five per cent carbon dioxide and five per 
cent oxygen at 12®C. High^ percentages of carbon dioxide had an injurious 
offset (Food Investigation Board, 1932], 
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Be£F, fobk ahb bacok 

Experiments have also been carried out on the gas-storage of meat. The 
maximum stmage life of beef in chilled condition is forty days. Moran has shown 
that this period could be doubled if an atmosphere containing ten to twenty 
per cent carbon dioxide is used at a temperature of 29*5°F. Provided the con- 
centration of carbon dioxide does not exceed sixteen to twenty per cent lofi® of 
colour is negligible. Concentrations of carbon dioxide less than ten percent 
are required to keep the bloom. It is, however, possible to brighten the colour 
of meat by increasing the amount of oxygen in the storage chambers. Experi- 
mental shipments of beef in chilled and gas-storage conditions have been made 
from Australia and New Zealand and they arrived in England in excellent condi- 
tion [ Mmran, 1933-34 ]. 

Callow investigated the possibilities of gas-storage of pork and bacon and 
found that pork stored in air at 0°C, was spoiled after seventeen days against pork 
which kept in good condition for this period when stored in carbon dioxide [Callow, 
1932 ]. Smith found that the results of his gas-storage trials of chickens were 
disappointing [ Smith, 1934 ]. 

Metabolism of the apple m gas-stobaoe 

The prolonged life of apples in gas-storage is now well established. But 
the actual processes by which the change is effected are not yet fuUy understood. 
The effect of carbon dioxide in the case of beef is due to its germicidal power, 
and the exclusion of oxygen prevents oxidation of the fat [Moran, 1933-34]. 
But the problem with apples is entirely different. The fruit is living material 
exhibiting the properties of living plant tissues. A critical study of the metabolism 
of the fruit in gas-storage has been undertaken. Thus Bracewell and others 
found little deterioration of the antiscorbutic vitamin when apples were stored 
either at l^C. in the air (cold store) or at 10°C. in an atmosphere (gas-store) of 
approximately ten per cent carbon dioxide, ten per cent oxygen and eighty per 
cent nitrogen. Tlie effect of storage in carbon dioxide upon the chemical compo- 
sition of apjdes has been investigated [Food Investigation Board, 1920 ]. Parija 
made a careful study of the effect of different concentrations of oxygen upon the 
respiration of apples. A minimum production of oe^bon dioxide was found in 
thr^ to five per cent of oxygen [ Food Investigation Board, 1920 ]. This fact 
has an interesting bearing on the prolonged vitality of apples in gas-storage when 
the oxygen concentration is low. 

The broad effect of carbon dioxide in the atmospime is to decrease respi- 
ratory activity. The respiratory activity from the date of picking of the apple 
to its death due either to fungal invasion or to functional breakdown of the tissues 
has been carefuUy studied by Kidd and West. They made the very important 
oboervation ^at at the onset of the senesoent period of the apple, there is a stage 
or a cririoal period when there is a very sudden rise in the rate (ff re^irution — a 
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point of great metabolic activity — which they called the ‘ climacteric \ The 
climacteric change is accompanied by a rise in chemical activity. Carbon dioxide 
in the atmosphere, as in gas-storage, was found to postpone the climacteric. 

CoNTBOL OF SCALD 

Scald is mainly due to the accumulation of certain volatile products given off 
by the fruit. From the results of American investigators two chief methods of 
scald were indicated, (1) the packing of fruit in contact with absorbent substances, 
and (2) the keeping of the atmosphere moving rapidly. Several absorbents were 
tried, the most and best easily used is mineral oil sold under various trade names, 
and refined so as to be practically free from odour. The use of these wraps is 
essential in commercial gas-stores and suitable wraps are now available on the 
market. The control obtained by oiled wrappers is generally attributed to the 
solvent action of the oil on the scald-producing substances, which reduces their 
concentration to a point below the limit at which damage to the skin can occur 
[Food Investigation Board, 1932 ]. 

A very interesting observation that was made during the course of the gas- 
storage investigations was the ‘ group ’ or ‘ population ’ effect of apples on one 
another [ Kidd et cU, 1930 ]. It has been found that even if there is a single ripe 
apple in a group of unripe apples, the effect of the ripe apple is to hasten the 
ripening of the unripe apples, in other words, to accelerate their climacteric. It 
was observed that ripe apples had a marked inhibitory effect on the sprouting of 
potatoes and the germination of seeds, an effect similar to that of traces of ethylene 
in the atmosphere. Ethylene has now been definitely proved to be one of the 
constituents of the volatile substances given off by ripe apples and certain other 
fruits [Gane, 1934]. 


CONTEOL OF STOBAGK ATMOSPHERE 

For controlling the storage atmosphere it is obvious that the storage chamber 
must be more or less gas-tight. The method generally adopted to make a chamber 
gas-tight is to line its roof and walls with tinned or galvanized sheet steel of about 
26 s. w. g. The metal sheets are nailed or screwed to wooden grounds with an 
overlap of two or three inches, the overlapping joints being sealed by inserting 
vaseline or some other suitable material before they are fastened together. As 
a rule, the metal sheeting, in addition to being galvanized, is treated back and 
front with a dressing of anti-corrosive oil or bitumastic paint. The floor is usualJy 
of concrete. Its surface is gas-proofed by coating it with vaseline or with a 
proprietary composition that has the additional advantage of forming a firm, 
smooth surface that facilitates thorough cleansing when required. The door 
usually extends to the full height of the chamber. It has been the practice to 
make this do(»* in two or more vertical sections. These may be of 6-ply wood, 
metal covered on both sides, screwed down to wooden door frames, the joints 
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being sealed with a substance similar to that used for sealing the metal sheeting 
[Kidd etal , 1935]. 

Fruit, being living material, continually absorbs oxygen from the air and 
gives off an approximately equal volume of carbon dioxide as a result of respiratory 
activity. Normal air consists of twenty-one per cent oxygen and seventy-nine 
per cent nitrogen approximately. Carbon dioxide generated by the stored fruit 
replaces oxygen in the air so that the sum of the concentrations of oxygen and 
carbon dioxide always amounts to approximately twenty -one per cent. Atmos- 
pheres, in which the sum of concentrations of the above two gases is twenty-one 
per cent can, therefore, be obtained by restricted and regulated ventilation with 
fresh air. For this purpose a single adjustable port hole, placed either in the door 
or in one of the walls is usually sufficient for ventilation. Two such ventilators 
at different levels set up a through draught and act much more rapidly than a 
single opening. 

For certain varieties of apples atmospheres are required in which the con- 
centration of carbon dioxide is lower than its usual relative value, i.e. when 
the sum of the concentrations of oxygen and carbon dioxide is less than twenty- 
one per cent. In such cases, means of absorbing the excess of carbon dioxide 
in the chambers is necessary. Chemical absorption of the excess of carbon dioxide 
is employed, the process being controlled, either by regulated circulation of the 
storage atmosphere over the absorbent, or by introducing limited charges of the 
absorbent, into the chamber at intervals. The absorbent at present employed 
is caustic soda. 


Refbiqebation 

The capacity of the refrigerating plant should be sufficient to reduce the 
temperature of the fruit to the temperature of storage without undue delay. Two 
main methods of arranging the cooling surface, i.e. the cooling pipes v or grids 
within the chamber, have been employed. In one, the cooling pipes are attached 
to the roof, with gutters fitted underneath to catch condensed water. In the 
other the pipes are arranged in a central tower or duct through which air is drawn 
by a fan, usually designed so that the flow can be reversed pefiodically. The 
fan is driven by a motor, usually placed outside the chamber for ready access and 
also to avoid unnecessary production of heat. Leakage of gas along the spindle 
is prevented by a gland. Forced air circulation facilitates uniform and rapid 
cooling of the fruit. It also helps to keep the atmosphere moving and thus avoid 
stagnant conditions. 

Humidity 

Control of the humidity of the atmosphere in gas-stores for apples has so far 
not been found necessary. Under the storage conditions the relative humidity 
appears to vary between eighty-five per cent and ninety-eight per cent of satura- 
tion. 
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Thernwmeierd , — For the successful running of a gas-store for fruit, it is 
essential to have an accurate record of the actual temperature of the fruit. For 
this purpose it is necessary to have at least three distant-reading ebetoical cr 
mercury in steel thermometers which should be placed amongst the fruit inside the 
boxes and or trays. 

Oas indicators . — In a large gas-store consisting of a number of chambers it is 
advisable to have an instrument that will quickly indicate the composition of the 
storage atmosphere. The concentration of carbon dioxide is recorded by Katha- 
rometer, an instrument which indicates the percentage of the gas on a galvano- 
meter scale. In regulated ventilation method, it is only necessary to record the 
concentration of carbon dioxide from time to time. For gas-stores which aim 
at independent control of oxygen and carbon dioxide, an instrument has been 
designed by Smith and Gane [1935] which quickly indicates the percentages of 
both these gases. 

Experimental methods for gas-storage investigations 

In their earlier storage trials, Kidd and West made up the atmospheres of the 
desired composition in gasometers, each of approximately sixty cubic feet capacity, 
the oxygen, nitrogen and carbon dioxide being supplied from pressure cylinders 
obtained commercially. The fruit under investigation was kept in trays in gas- 
tight contamers or cabinets through which the appropriate mixture of the gases 
was allowed to flow at a slow speed but in sufficient quantity so that there was no 
accumulation of carbon dioxide of respiration in the cabinets. The cabinets them- 
selves were kept in a chamber the temperature of which could be contrdUed as 
desired. 

The cabinets were constructed of 6-ply wood with the exceptions of the parti- 
tions and fronts which were of Kauria pine. In spite of the most careful cabinet 
making, the compartments were found far from gas-tight until all the wood work 
had been treated with vaseline which was melted in with a hot iron. This treat- 
ment was followed by a coating of odourless mineral oil. The removable fronts 
were bedded into position with vaseline to ensure gas tight joints [Kidd et cU^ 1930], 

In more recent investigations a mw method of obtaining the atmospheres of 
desired compositicm has been developed axKl exnjdoyed |Kidd et 1983]. The 
component gases, oxygen, carbon dioxide and nitrogen are stored in separate gaso- 
meters under a small positive pressure. After drying over solid calcium chloride 
in a drier, each gas flows into mixing headers through flow-meters of simple design, 
with a needle valve to control the rate of flow. The regulation of the rate of flow of 
each gas gives the desired composition. No special precautions are necessary to 
mix the gases after metering, since the delivery pipe is long and the velocities sr^. 
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The flow of gas is set to the minimum which willenmire that no appreciable accu- 
mulation of carbon dioxide takes place at any time. Approximately one cubio foot 
of the mixture an hour is passed through each cabinet. This quantity, of course, 
varies with the temperature of storage. This arrangement gives increased accu- 
racy and flexibility, since alterations to the composition of any mixture can be 
made at once and with precision. At intervals a sample of the gases going out of 
the cabinets is collected and analysed. 

The gas cabinets are placed in constant temperature rooms. The incoming 
gases are dried over calcium chloride and then passed through glass tubes filled with 
glass beads which are moistened by a continuous slow flow of calcium chloride 
brine of a known concentration which gives the gas mixture the desired humidity. 

The gas cabinets which are specially constructed are of sheet iron with welded 
joints. Each cabinet has a volume of sixteen cubic feet and is fitted with a 
‘ Plymax ’ door, held in position by lengths of channel sectioned steel. A perfect 
gas-tight joint is made by a pneumatic tube fitting in a grove between the door 
and the cabinet. The inlet tube reaches just near the bottom and the outlet tube 
is taken from near the top. 

The advantages of the above method for experimental gas-storage trials ai*e 
obvious. Unfortunately, however, such an installation is very expensive but this 
should not be counted as a barrier in the research investigation of any sort. 
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COMMON CONTAGIOUS AND PARASITIC DISEASES 
OF POULTRY IN INDIA AND THEIR CONTROL 
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Ik India, with the increasing interest taken by the public in poultry breed- 
ing during the past few years, diseases of poultry, especially those of an infec- 
tious and contagious nature, have gained prominence. There is no problem of 
greater importance to the poultry industry than that of disease control. The 
success or failure of this industry depends largely upon restraining diseases within 
reasonable bounds. To accomplish this satisfp^ctorily, veterinarians must take 
a prominent part- because without their help proper diagnosis, treatment and 
prevention of poultry diseases are not possible. 

Errors in management, breeding and feeding are so closely linked with disease 
that they are inseparable. In many cases such errors are the most important 
factors to consider and overcoming these is of the greatest advantage. 

Close inLreeding for high egg production, rapid growth and early maturity 
without due regard to the size of the egg, general flock stamina, etc., have, in 
many instances, resulted in poor fertility, weak chicks, lowered constitutional 
vigour, lowered resistance to disep.se in general and in some flocks to an inherited 
susceptibility to certain serious infections. Such unwise intensive methods of 
breeding have often nullified the results aimed at. Probably it would be more 
practical and economical in the long nm if the breeder eliminated these undesir- 
able factors as carefully as he fixed desirable ones by careful selective breeding 
even if he had to sacrifice some otherwise valuable birds. This may4)e a compara- 
tively slow process, but it would result in healthier poultry flocks. 

A properly balanced diet, especially with regard to vitamins and minerals, 
their optimum amounts, ratio and the form in which administered, is essential 
from the standpoint of deficiency disease, general health and susceptibility to 
various infections in the flock. A good grass range is a factor of great importance 
in allowing the birds to rectify their dietary defects. It must not, however, be 
overlooked that too much forcing for high production, early maturity and 
rapid growth by feeding rations excessively high in animal protein oonoentrates 
with other high pressure methods is bound to affect the health of the flock ad- 
versely and increase the mortality rp.te. 

( 746 ) 



748 AGRICULTURE AND LIVE-STOCK IN INDIA [VII, VI 

Avoiding damp, dusty, insanitary and crowded housing with insufficient 
direct sunlight and poor ventilation is of great value in the prevention of poultry 
diseases. Houses should be so constructed that they can be easily moved, where 
outside runs are used, to ensure proper rotation of yards, which is very essential 
for the control of parasitic and bacterial diseases. 

Disep^ses of poultry do not respond to treatment as well as those of mammals 
and generally it is not an economical problem in large flocks to treat individual 
birds. Our forces, therefore, should be employed mainly towards their preven- 
tion and control, for which the following general measures are highly beneficial 
and they render the specific measures, to be described later under various diseases, 
more effective : — 

1. All errors in general management of the flock should be corrected, 

2. Diseased birds should be isolated as soon as detected and healthy ones 
should be removed to a fresh ground. Badly diseased birds should be killed 
and all carcases should be burnt or buried deeply and covered with lime. 

3. Houses should be cleaned and disinfected thoroughly, with special em- 
phasis on cleaning which enables the disinfection to be more effective. To clean 
a house properly, all litter, droppings and debris should be removed and burnt 
or placed on fields that are not to be used as a poultry range. 

4. The inside of the house and the equipment should be thoroughly scraped, 
scrubbed with a three per cent solution of lye (crude soda alkali) in hot water 
and then sprayed with a five per cent watery solution of cresol or some other 
suitable antiseptic. The houses should then be lime-washed, the wash contain- 
ing a quarter pound of carbolic acid per gp«Ilon. Brazier’s blow lamp’s flame can 
also be used for disinfecting various fittings and equipment. Feed and water • 
utensils should be scalded frequently. 

5. A layer of slaked lime should be applied to the infected runs. It is not 
safe to use these runs for at least two months after the disappearance of the 
disease. 

6. The attendants coming in contact with diseased birds should disinfect 
their hands, clothes and boots before they approach healthy birds. 

7. The use of a mild antiseptic, like potassium permanganate, in drinking 
water is desirable. 

8. Crowded quarters should be relieved. The flock should be divided into 
small groups, if possible, as this will be of great advantage in dealing with out- 
breaks of infectious diseases. 

9. All newly purchased birds and birds returning from poultry shows should 
be quarantined for a reasonable period, say, fourteen da^s, 
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10- Birds that have recovered from certain infectious diseases, e.g. bacillary 
white diarrhoea, fowl typhoid, etc,, are not only uneconomical to keep due to 
their poor condition and production, but are often chronic “ carriers of the 
disease. This is one of the most important reasons why it is advisable to rear 
chicks on a clean ground away from all other poultry and to house the pullets of 
the current year separate from older birds. 

Fowl pox 

It is a contagious disease of poultry wide-spread in India, caused by a filter 
passing virus and characterised by wart-Hke lesions on the comb, wattles and 
skin of the head (Plate XLVI, fig. 1), yellow cheesy diphtheritic membranes in the 
mouth (Plate XLVI, fig. 2 and Plate XLVI, fig. 3) and oculo-nasal catarrh. One 
or any combination of these lesions may be present. It has been definitely 
established at this Institute, with the material received from different places in 
India, that the cutaneous, buccal and oculo-nasal lesions are caused by the 
same filterable virus which is immunologically identical with the Weybridge strain 
of this virus. It is, therefore, desirable that every case of the disease caused by 
fowl pox virus, irrespective of the type of lesions induced and symptoms 
manifested, should be called fowl pox and terms like roup, avian diphtheria or 
contagious epithelioma denoting only one type of the disease should be dis- 
continued. 

It is highly contagious and the principal method of spread is probably by 
means of infection through a wound inflicted by pecking and fighting or other 
mechanical means like the grit causing injury to the buccal mucous membrane. 

As regards control, the individual fowl being of a relatively small value and 
the disease being a highly contagious one, it is advisable to kill aU the alOFected 
birds, e8i)ecially when they form a small percentage of the whole flock, and apply 
the general measures of control, described already. 

For prevention, birds should be vaccinated with fowl pox vaccine obtainable 
from this Institute, which confers in about fourteen days a solid immunity against 
natural infection and a well marked protection even against artificial infection. 
The vaccine does not give rise to any constitutional disturbance, loss of condition 
or, as far as ascertained, interference with egg production. 

Tho best age for prophylactic vaccination is 3^ to 4 months and the vaccine 
may be inoculated over the feather follicles of the thigh after plucking a few 
feathers and applying the vaccine with a camel hair brush (Flate^^XLVI, fig. 4) 
or it may be applied over an unfeathered area of the leg by scarification with a 
small scalpel dipped in the vaccine caudng breaking of the skin and introduction 
of the vaccine (E^ultaneously, as in small pox vaccination in human beings. 

L 2 
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Doyle’s (RanIkUbt) bisbase 

This disease was first observed and described in 1926 in England. In India, 
Cooper described it under the title of ** Ranikhet disease ” in 1931, naming it 
after the place where it was first observed. It is now found to be wide-spread 
in India and is responsible for a huge mortality amongst fowls. The disease is 
caused by a filterable virus, is almost invariably fatal and the most characteristic 
symptom is respiratory distress. 

The wide distribution of the disease, its high infectivity and great virulence 
render it a serious menace to the poultry industry in India and elsewhere* Its 
immunological identity with Doyle’s disease in England, pseudofowlpest in Dutch 
East Indies and avian pest in Philippine Islands was established at this Institute. 
Fowls, ducks, turkeys, pigeons, parrots and certain wild birds, notably crows, are 
all susceptible to the disease. It is often reported that where fowls are dying 
in large numbers, the crows in the vicinity ore dropping dead and assist in the 
dissemination of the disease. The causative virus is present in the internal or- 
gans and in the discharges from the mouth and cloaca. In the blood it is present 
in so small a quantity or probably for so short a duration that it is seldom in- 
fective in ordinary doses for healthy susceptible fowls. 

The natural method of infection is through direct or indirect contact for which 
the highly infectious nature of the oral and faecal discharges is responsible. 

In the majority of cases the symptoms are observed as a result of involve- 
ment of the digestive tract, the respiratory organs, the circulatory and the cen- 
tral nervous systems. Only in a small percentage of cases one or more symptoms 
fail or are only slightly exhibited. The average period of incubation is four to 
six days and at the onset of the disease there is dullness, weakness, loss of appetite, 
increased thirst, a gradual rise in temperature which later drops to normal or 
even below normal. There is profuse offensive stringy discharge from the beak, 
marked respiratory distress and diarrhoea with yellowish green faeces which soils 
the feathers around the cloaca. The feathers are ruffled, tail drooping, and the 
bird seems disinclined to move. There is marked sleepiness progressing on to 
total somnolence. The weakness of the limbs becomes so marked that the affected 
fowls may not be able to stand. The colour of the comb and wattles is changed 
to deep red or violet blue, and oedema of the head, particularly in the r^on of 
cheeks, throat and eyelids is noted. Nervous symptoms may prevail in the early 
stages of the disease simultaneously with the characteristic dyspnoea but usually 
they occur in sub-acute cases when incoordination of the head and neck, and 
partial or complete paralysis of the legs and wings are observed (Plate XLVII, 
fig, 1). The virus seems to have a great affinity for the central nervous system. 
In the recovered birds some permanent nervous derangement may persist rendwing 
the bird useless for keeping in the stock. In pigeons the reaction exhibited is 






Diseases of poultr'^ 


aimilftr to that occurring in fowls except that the paralysis of the legs and wings 
is an extremely well marked symptom (Plate XLVII, fig. 4). In crows and 
parrots the paralysis of the l^s and wings is also quite marked (Plate XLVII, fig, 
6 ). 

On posUmortem examination the characteristic lesions of the disease are dis- 
crete petecbiae or ecchymoses found typically in the proventriculus and are as a 
rule located on the papillae and near the entrance to the gizzard (Plate XLVII, 
fig. 2). A localized catarrhal enteritis is not infrequently seen in the cloaca, 
caeca (Plate XLVII, fig. 3) and duodenum. There is complete absence of any 
naked eye lesion in the lungs in spite of extreme respiratory distress during life. 
In very acute and rapidly fatal cases the carcase may appear like that of a 
healthy fowl. 

The above lesions, though quite helpful, are not always sufidcient to arrive 
at a definite diagnosis as in most of the other contagious diseases of poultry. 
Laboratory aid is essential to arrive at a definite and confirmatory diagnosis. 
The best procedure is to despatch liver and spleen in fifty per cent glycerine 
and sterile swabs charged with the buccal dischf^rge from the suspected case to 
a laboratory, where an emulsion is made with normal saline solution and injected 
into two healthy susceptible fowls and one or two fowls immune to Doyle’s disease. 
The former will take the infection and die, whereas the latter will remain un- 
affected. Heart blood is usually cultured to eliminate bacterial infections. 

Fowl plague which is caused by a filterable virus and resembles Doyle’s 
disease but has not yet been recorded in India, can be differentiated from the 
latter by its shorter period of incubation, quicker course, absence of respiratory 
distress, lugh infectivity of the blood, lesser degree of contact infection, non- 
susceptibility of pigeons and immunological distinction. 

In the event of an outbreak the only practical method of control known at 
present is the destruction and proper disposal of the carer, ses of aU the affected 
birds, thorough disinfection of the premises, removal of all the healthy birds 
from the infected pens and the addition of an antiseptic to their drinking water, 
etc., as described under general measures of control. Limited viability of the 
virus outside the body is a helping factor in its control. The fact that a recovered 
bird was immune to subsequent attacks of the disease led various workers to 
prepare sera and vaccines against this pest. The late Mr. H. Cooper found at 
this Institute that serum from a recovered fowl was highly protective in doses 
of 2^ to 6 c. c. The injection of the serum followed in 24 hours by an infecting 
dose of the virus conferred a solid immunity. Sinoe the supply of serum from 
fowls is limited and expensive, an attempt was made to obtain the antiserum by 
immunizing donkeys, but without success. Since then a good deal of useful 
researches have been done on the various aspects of the disease, but as regards 
the preparation of a suitable vaccine or the discovery of a useful chemotherapeutic 
agent against this disease the results obtained so far are not so very encouraging. 
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Fowl OHOLBnEU 

It is an acute, highly infectious disease affecting fowls, turkeys, geese, ducks, 
guinea-fowl, pigeons, pheasants, partridges and some of the smaller wild birds, 
irrespective of age, caused by Pasieure^ aviaeptica and characterised by high 
fever, general septicaemia, i.e. the causative organisms circulating and multi^ 
plying in the blood, and as a rule rapid death. Rabbits can be infected by arti- 
ficial inoculation. In very acute cases, which occur mostly in the beginning of 
an outbreak, birds are found dead with no previous sickness having been noticed. 
While moving about they may drop down suddenly and die or the course may be 
only a few hours. Later, when the disease assumes a less acute type, the sick 
fowls are dull, off feed and show the general symptoms of an acute illness. There 
is a rise of temperature (109® — 112®F.) and they may sit in a droopy manner. 
The feathers are ruffled and quite firequently the birds appear to tremble. From 
symptoms of sleepiness they pass on to coma. The comb and mucous membranes 
are oyanosed, i.e. bluish, and there may be discharges from the beak and nostrils. 
Usually diarrhoea sets in with excrement of a bright yellow or green colour, 
though often blood-stained. The bird often dies in about three days after 
exposure to infection. 

Outbreaks of a chronic form of fowl cholera are rare. In such cases the bird 
becomes anaemic, with persistent diarrhoea, swelling of the leg and wing joints 
containing caseous purulent material, and wry neck may develop due to Paa- 
teureUa aviaeptica affecting the brain from where it can be recovered. 

For diagnosis post-mortem and bacteriological examinations are essential. 
On post*mortem examination, haemorrhagic inflammation of the intestine and often 
of the lungs, enlargement and softem’ng of the liver and spleen and petechial 
haemorrhages on the heart (Plate XLVUI, fig. 1) and liver may be observed. In 
chronic cases yellowish grey dry patches in the lung, liver and lining of the 
intestine and cheesy material in the leg and wing joints are found. A film 
(smear) may be prepared from the heart blood soon after death, stained and 
examined under the microscope for the presence of the typical bipolar stained 
organisms, Paateurella aviaeptica (Plate XLVUI, fig. 2). Attempts to demonstrate 
the organism in films prepared from peripheral blood during life may not be always 
successfiiL Pipettes of heart blood or material from the bone-marrow, the latter 
bdng more likely to be free from poat-mortem bacterial invaders, may be taken 
with sterile precautions for cultural examination in a bacteriological laboratory 
in order to confirm the diagnosis. 

For control the general measures, described already, may be applied. The 
injection of fowl cholera serum is helpful in cutting short the progress of the 
disease. On farms where the disease is enzootic the birds may be periodically 
protected with fowl cholera vaccine. Both the serum and the vaccine are pre- 
pared and wiih foil instructions and dosaged by this Institute. 
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DISEASES OF POULTRY. 

Avian tubbboulosis 

It is responsible for serious loss amongst fowls and other birds, e.g. pigeons, 
pheasants, water fowls, etc., especially when in captivity and is quite common 
in India. It is commonly seen in adult or nearly adult birds, being a slow and 
insidious disease and is, therefore, rare in growing chicks. The disease is caused 
by Mycobacterium tuberculosis OAjium, a member of the acid-fast group of organisms 
and is highly contagious by cohabitation and sprep»d8 through the medium of the 
discharges. 

The disease is characterised by progressive emaciation in spite of good 
appetite which is best seen in the breast muscles. There is anaemia as exhibited 
by the pallor of the comb and wattles, general weakness, lameness from affection 
of the joints and diarrhoea. 

On post-mortem examination, the lesions are found mainly confined to the 
digestive tract. Yellow or colourless, friable and cheesy nodules having a fibrous 
capsule are present in the liver, spleen and intestine (Plate XLVIII, fig. 3). 
Unlike mammals the lungs are rarely affected. 

Diagnosis in a living bird may be arrived at with the aid of clinical symptoms, 
described above, and a positive tuberculin test done in the skin (intradermally) 
of the wattle or comb with concentrated avian tuberculin available from this 
Institute. In r. carcase the post-mortem findings and microscopic and bacterio- 
logical examinations of the suspected lesions are decisive. 

Eradication of the disease is best done by destruction and proper disposal 
of the infected birds and thorough disinfection of the premises. After disinfec- 
tion the premises should not be occupied for a few months. The best plan is to 
destroy the older and badly affected birds, test the remainder with tuberculin 
and destroy the reactors as well. Land, if not properly disinfected, is believed 
to remain infective for at least two or three years after an infected flock has been 
killed off. 

Bacillaey whitb diabbhoba (ptjllobtjm disbasb) 

It occurs naturally in fowls and symptoms of an acute septicaemia are usually 
only seen in chioks though adults occasionally may exhibit symptoms and die. 
Some cases have been confirmed in turkeys. 

It is caused by Salmonella puUomm and is responsible for a heavy loss to 
rearers of poultry. It is more commonly a disease amongst artificially hatched 
and brooded chicks than among those which have been hatched and cared for 
by hens. Consequently its incidence in India is bound to increase with the 
future development of the poultry industry on modem intensive and extensive 
lines, although at present it is uncommon. 

Infection is principally through infected eggs from a carrier hen although 
infected incubators, infected broodeirs and infected youn^ clucks also spread th? 
ipf^ction to healthjr ohicka, 
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The chiots may die in the shell. Deaths occur from the first day of hatching 
until the chicks are about three weeks old but the mortality is heaviest between 
the eighth and twelfth days and may even reach a hundred per cent. The average 
course of the disease is two or three days. The a fleeted chicks appear sleepy and 
remain under cover or hen most of the time. They isolate themselves from the 
rest of the flock and appear indifferent to the surroundings. They become 
weakened, lose their appetite and their feathers become ruffled and wings droop. 
There is a progressive loss of weight. Diarrhoea with a white or yellow excrement 
is common and it mats the feathers around the cloaca. In many cases the chicks 
are huddled up and present the appearance of being short backed or big bellied. 
If adults show symptoms, they exhibit diarrhoea and general signs of ill health 
and die in one to three days. Survivors are always carriers. 

In chicks no naked eye lesions are observed on post-mortem examination in 
cases of rapid death, but in others catarrhal enteritis with thickening of the intes- 
tinal wall, presence of a semi -solid yellow mass in the caeca, enlargement of the 
liver and congestion of the lungs may be observed. Yellowish nodules, which 
may coalesce, are frequently seen in the lungs pmd are often diagnostic. The walls 
of the heart may also show these nodules. Adults in acute cases show, in addi- 
tion to enteritis, small necrotic foci in liver, spleen, pancreas and heart. In 
carrier hens the lesions are confined to the ovary which contains ova of abnormal 
appearance besides the normal ones. Instecid of being round and yolk coloured 
they are angular, flattened, reddish green in colour and with long stalks instead 
of short. This is also a diagnostic feature (PI ate XLVIII, fig. 4). 

A correct diagnosis of the infection in living birds can be arrived at by the 
agglutination test. A biological test with ‘ puUorin a product similar to tuber- 
culin and used on the wattles in the same way as the latter, has also been used 
to detect the infected birds. In a dead bird the sure proof of the presence of the^ 
disease is the isolation of Salmonella pullorum from the heart blood, liver or bone- 
marrow of the chick and degenerated or even apparently normal ova of the carrier 
hen. 

As a measure of control the breeding stock should be periodically subjected 
to the agglutination test and reactors eliminated. Eggs, chicks or adult birds 
should be purchased only from sources known to be free from this disease. Pur- 
chased birds should be isolated till they have passed the agglutination test. The 
incubators, brooders and premises should be kept clean and occasionally dis- 
infected. A satisfactory method of disinfecting incubators is to use formaldehyde 
gas liberated by 1*6 c. c. of formalin to 1 gramme of potassium permanganate 
per cubic foot, with fifteen minutes’ exposure. 

Fowl TYraoin 

It is an infectious (iisease of fowls# young turkeys, guinea-fowl and pheasants 
S-ffecting the bjood and internal oigans and is distributed ajl over tho world# 
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It is common on insanitary farms and its causal agent, Shigella gt^Unanm^ was 
first discovered by Klein in 1886 in Wales. In India, it was fiowt definitely re- 
cognised and reported in 1931 by Cooper and Naik of this Institute and is known 
to be wide-spread. 

The common method (rf infection is by ingestion of infected food and water, 
although it may be transmitted to the chicken through the medium of the egg. 

Affected birds show the usual signs of illness like dullness, drowsiness, fever 
(110®-112®F.), loss of appetite, general weakness and paleness of the visible 
mucous membranes, comb and wattle. The symptoms are not characteristic 
except perhaps a sulphur-yellow coloured diarrhoea. The usual termination 
is death, though chronic oases sometimes end in recovery. The course is 1 to 10 
days or longer. 

On poat-moriem examination no typical lesions are seen. Catarrhal enteritis 
is generally found, but not always. The liver is enlarged, congested and firiable 
and if a bronze discolouration is present it is indicative of the disease. Other 
organs are congested and the heart muscle may show white areas of round cell 
infiltration. 

Laboratory aid is essential to arrive at a correct diagnosis. The infected 
birds can be detected by means of the agglutination test. Although it is a septi- 
caemic disease the organism is nut demonstrable in blood smears. Cultural 
examination is necessary and cultures should be made from the internal organs, 
e,g. liver pulp and bone-marrow, on suitable laboratory media. 

In the event of an outbreak, s^^ation, disinfection, along with destruc- 
tion and proper disposal of the infected birds as described already under the 
general measures for control should be undertaken. Birds recovered from fowl 
typhoid react positively to agglutination test against both Shigella gaUinaruni 
and SalinoneUa puUorum antigens. So, by eliminating the reactors to the agglu- 
tination test against Salmonella ptdlorum antigen one gets rid of both the diseases 
from the farm. Good results are claimed for vaccination with cultures of the 
causal organisms killed by heat, alcohol or ether. 

Aviar ooooidiosis 

It is a disease of the intestinal tract of birds and is caused by minute proto- 
zoan parasites known as coccidia, taking an acute course in young chickens but 
assuming a chronic form in adults which act as carriers. EUneria tmeUa and 
its allied species i^ch are responsible for ooooidiosis in the fowl may also infect 
the turkey, peacock and pheasant but rarely the duck. The pigeon harbours 

M 
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a different coccidium but the life-cycle of all these parasites is essentially the same 
and therefore the control is canied out on similar lines. 

This parasite needs only one host and on passing out from the intestine with 
the droppings it passes a part of its existence as an oocyst or fertilized egg (Plate 
SLVIII, fig. 6) on the ground. Under suitable conditions of temperature and 
humidity it ripens and a number of parasites are formed inside the envelope. 
On ingestion by a bird this envelope is broken down by the digestive juices and 
the parasites which are fireed make their way to the epithelial cells of the 
intestinal wall, where they multiply asexually leading to a heavy infestation of 
the intestine of the bird. The parasite also undeigoes a process of sexual repro- 
duction which results in the formation of oocysts which are passed out with the 
droppings on the ground where they ripen in two to fourteen days and are then 
ready to infect a new host. 

It is transmitted by means of feed, water and soil that have become con- 
taminated with the droppings of adult carrier birds. Infection may be brought 
in with new birds or eggs and the organisms may be carried by running water, 
dust, attendant’s shoes, flies, etc. 

In acute cases, the affected chicks become listless and dull. In early stages 
they eat ravenously but later their appetite is lost and they mope in dark comers. 

A greyish white diarrhoea is common and the droppings are often blood stained. 
Frequently affected chicks die within two or three days. In chronic cases the 
affected birds become unthrifty, losing flesh until actually emaciated. They 
eat ravenously in spite of which they remain unthrifty and lose flesh. 

On poat-mortem examination, in acute cases, the characteristic changes are 
usually observed in the caeca which become enlarged with thickened opaque walls 
and have a hard core of yellowish material frequently mixed with blood. Minutp 
white spots may be seen on the inner surface of the intestine. In chronic cases 
the lesions arc scanty but thickening and ulceration of the caecal walls can fre- 
quently be noted. 

Diagnosis is made by the detection of the parasite in the scrapings taken 
from the intestinal wall and examined under the microscope. There is a marked 
daily fluctuation in the number of coccidia passed out in the faeces, therefore the 
examination should be carried out at least twice or thrice on different days. In 
chronic cases the disease must be differentiated from tuberculosis and other 
wasting diseases. 

Isolation, disinfection and other general measures of control, described 
already, should be enforced. It is always advisable to kill off the survivors of 
an outbreak as they frequently remain unthrifty and carriers, and replace them by 
healthy fowls. O^n d^ ground and dry quarters should be provided. Frequent, 
daily or at least evmy other day, cleaning up of the droppings which is the real 
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danger is essential so that the parasites contained in it are taken away from the 
birds before they become infective for them. Chicks should be reared on a clean 
ground. Birds and eggs should be obtained from known healthy flocks and the 
dipping of eggs in a suitable disinfectant is also recommended by some. Build 
up the resistance of the flock with a well balanced nutrit'onal diet. Grood results 
have been obtained in the treatment of less severely affected birds with iodine and 
buttermilk but these are not specific. Buttermilk increases the hydrogen-ion 
concentration (acidity) of the caecal contents which affords protect^n against 
the parasite. This state can be maintained by feeding the birds continuously 
on it. (To be, corUinued), 
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I. Intboduction 

Cabbage Aphis is a common pest wherever cabbages or related cruciferous 
plants are grown. The intensity of the attack varies from year to year, but in 
certain years it is responsible for serious losses in crops like cabbage, cauliflower, 
hnol-lchd, mogri (a kind of radish), etc. It is with a view to control this pest that 
the present investigation was taken up and the following is a shcnrt account of woric 
done on the Poona Agricultural College Farm and round about during the last three 
or four years. 

Usually two species of aphids (1) Myzus persicae Sulz. (Radish Aphis) and 
(2) Sipjiocoryne indobrassieae Das (Indian Mustard Aphis) are found attacking 

( 756 ) 
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this crop and both of them go under the common name of * Gstbbage Aphis.* Jfy- 
tu6 persicae is a polyphagous species and has got about thirty-five different host 
plants. The other species Siphocoryne inddbraasicae is the real Cabbage Aphis, 
and is more or less restricted to this crop. The account given below mainly refers 
to this latter species, while the observations on control refer to both. The des- 
cription of the Cabbage Aphis (apterous female) given by Das [1918] is as follows: — 

(1) Dull greenish colour. 

(2) Two median rows of shining spots on the dorsal side. 

(3) Antennae dark coloured except at the base. 

(4) Slight meal on the body. 

(6) Cornicles dark tipped, longer than the oauda. 

IT. liirai-HISTOBY 

Siphocoryne indobrassicae is the commonest aphid on cruciferous plants dur- 
ing the winter and spring months, $.6. from October to March. The first appear- 
ance of this aphis is noticed on cabbage seedlings early in October and usually 
coincides with the fall in the minimum temperature to 60°F. or below. Aphids 
in general are known to produce dimorphic forms — alate and apterous — and their 
method of reproduction is either sexual or parthenogenetic. Sexual generation has 
not been noticed so far in the Deccan and consequently no eggs are found. Males 
are absent. The forms met withltre only females which are either alate or apterous. 
Initial infection starts with the appearance of alate females (in the seed-bed, in 
October) which shortly begin to multiply viviparously. When such infested seed- 
lings are transplanted in the field, the multiplication proceeds on a large rcale and 
both winged and apterous forms are produced in quick succession. Dissemination 
takes place by means of these alate females. Aphis population reaches its high- 
est point in the month of February. In March the number begins to fall and the 
aphis practically disappears, to re-appear m the following October. How it passes 
its life during this intervening period is under investigation, 

III. Growth and rkprodtjction 

This aphis was reared in two ways (1) by growing it in the open on leaves 
of potted plants and (2) under controlled conditions on leaves in Petri dishes. 
Freshly bom young ones were taken and placed separately on leaves and obser- 
vations were made from day to day. The nymphs feed and grow by casting four 
to five moults. After six or seven days the nymph becomes a full-grown mother 
and begins to give birth to young ones parthenogeneticaUy. The young ones 
produced were counted and removed every day. Some of these were fon^ to 
develop into pupae and become winged. These v inged forms are also femidee 
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and reproduce parfchonogenetically. The rate of rep'-oduotion can be judged 
from the figures of young ones produced by apterous females given in Table I. 

Table I 


Serial 

No. 

of 

aphis 

j Date of starting reproduction 

Period of 
reproduction 
(days) 

Number of 
young ones 
prc^uced 

1 

2nd Deo. 1932 

34 

97 

2 

19th Jany 1933 ...... 

30 

47 

3 

|r 

23rd Jany. 1933 

41 

102 

4 

6th Jany. 1934 

26 

38 

5 

6th Jany. 1934 . 

32 

76 

6 

6th Jany, 1934 ...... 

34 

87 

7 . 

5th Jany. 1934 . . .... 

26 

85 


IV. Seasonal vabiation in population 

In order to observe the seasonal variation in aphis population, counts were 
taken from three leaves of three different plants regularly at an interval of ten days. 

From these counts it was seen that the population steadily rose from Novem- 
ber and reached its highest peak in February after which it suddenly fell. 

V. Natueb and extent op damage 

Direct damage is caused principally by the withdrawal of sap and injury to 
the tissues. When present in large numbers the aphids markedly reduce the size 
of the leaves which get wrinkled and curled. In addition to this direct damage, 
serious loss is done by the secretion of the honey-dew which gives the plants a 
dirty appearance and reduces their market value. [Petherbridge and Mellor, 
1936]. 

In order to assess definitely the damage dwie to the crop by the aphids, two 
plots (about ten gunthaa each) were taken. One of these was twice sprayed with 
Black Leaf 40, while the other was left entirely unsprayed. In order to know 
the vwiation in the population on account of spraying, regular conn' s of aphids 
were taken every ten days from three leaves frtan three different plants (Table 
II). ' 
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Table IT 


Date of examination 

Number of aphis 

Remarks. 

Sprayed 

area 

Unsprayed 

area 

14th Dec. 1936 . 

274 

473 

Spraying on 15th Dec. 1935. 

16th Dec, 1936 . 

140 

610 


26th Dec. 1936 . 

161 

636 


28th Dec. 1936 . 

23 

836 

Spraying on 27th Dec. 1035. 

7th Jany. 1936 . 

36 

961 


15th Jany. 1936 . 

51 

973 


27th Jany. 1936 . 

116 

1 1019 


6th Feby. 1936 . 

237 

1106 


16th Feby. 1936. 

301 

1204 



From the above figures it may be seen that the number of aphis is far less in 
the sprayed area than in the unsprayed one. This was achieved by two sprayings 
only. 

The out-turn in the sprayed and unsprayed plots was as shown in Table III. 

Table III 


Kind of the plot 

Number 

Out-turn 

I of 

in 


lieads 

lbs. 

1 

Treated plot . . . • . - • 

685 

1 

! ' 2388 

1 

Untreated plot 

i 

464 

i 

i 1024 

1 

Even calculating for the same number of heads, i.e,, 454 heads 

in both the 


cases, the out-turn in the treated plot was 1682 lbs. as against 1064 lbs. in the un- 
sprayed plot. 


VI. Natokal enemies 

Predaiora. — Chryaopa has been noticed in the early stage of the crop. Three 
species of Lady-bird Beetles and their grubs have been found to feed on aphids on 
different crops from August till March and seem to be very active towards the 
end of the season. 
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Parasites.— Tvo hymenopterous parasites : — One a Chakid and the otlier an 
Ichneumonid were observed to be active from January onwards. These attack the 
apterous forms which consequently turn brown in colour, become swollen and 
appear like small shining seeds. By the time the aphis is dead, the larva of 
the parasite nearly comptetes its life and pupate inside. Aftmr completion of 
the full period, the parasite emerges by bormg a round hole on the back of the 
aphis. The percentage of parasitisation has been found to vary from five to eight 
per cent, and hence the parasites are not effective as a control. 

VII. Cdnteol mbasuees 

During the first year of the investigation (1932-36) the following insecticides 
were tried and the kill percentage obtained is given in Table IV. 


Table IV 


erial 

No. 

Name of the inseotioide 

Strength of the insecticide 

Kill 

per cent 

1 

Fish-oil-resin soap « 

1/2 lb. to 4 gallons of water. 

69-8 

2 

Kerosene emulsion . 


69*6 

3 

Derrisol . • • • 



4 

Black Leaf 40 . 



5 

Cyanogas dust 



6 

Sulphur dust .... 




The kill percentage was determined by actually counting the number of dead 
and Live aphids from three leaves after twenty-four hours. From the above 
figures it can be seen that sulphur dust has no effect on aphids, while Derrisol, 
Black Leaf 40 and Cyanogas have proved to be the best. Out of these, Derrisol 
is not now manufactured and hence is no longer available. Clyanogas is found 
to produce some withering effect on leaves and is, therefore, rejected. Black Leaf 
40 is thus the only material which gives very satisfactory results. 

Black Leaf 40 is a highly concentrated cmnmercial product prepared from 
tobacco and contains forty pw cent of nicotine sulffiiate. It is an effective insecti- 
cide against aphis but is very costly and not within the easy reach of the village 
farmer. On account of its prohibitive cost and non-availability, the use of Black 
Leaf 40 is, therefioe, out of tbe question from the point of view of the village farmer. 

Less concentrated solutions than Black Leaf 40 should prove equally satis- 
fact<»y, the only essential condition being that the final diluted spray should con- 
tain not less tbim 0*06 to 0*06 per cent of free nicotine [Mason, 1626]. An idea, 
thenffore, arose in the mind of the writer to see if it could be possible to prepare 
an equally effective nicotine spray from the tobacco waste locally available. 










CABBAGE APHIS AND ITS CONTROL 


7ei 


VIII. HoMB-MADB moOTINE SPRAY 

Tobacco has been known for a long time as one of the most useful materials 
for preparing a contact insecticide. But the tobacco insecticides prepared accord- 
ing to the method mentioned in some entomological text-books failed to give good 
results, because on analysing tl e final spray they were found to contain only 0*02 
to 0*03 per cent of nicotine, which is obviously far less toxic than what is required 
for an eflfective kill as mentioned before. The low nicotine content in the final 
spray was due to its over-dilution. The fact that the tobacco preparation if over- 
diluted becomes weaker in strength and less effective was proved by actual trials. 
A tobacco insecticide (stock solution) of known nicotine content was diluted in 
different proportions and it was found that the kill percentage varied inversely with 
the dilution (Table V). 


Table V 


Name of the insecticide 


Tobacco ..... 
Extract ..... 
Stock solution .... 
Containing 0*063 per cent of nicotine 


Dilution by addi- 


Kill percentage 


tion of cold water 


obtcnned 


1/4 part 
1/2 part 
^One part 
Two parts 


96 to 97 
86 to 93 
78 to 80 
67 to 68 


From the point of view of the Indian farmer the first requisite for a good to- 
bacco insecticide is to get the right kind of tobacco which will be sufficiently rich 
in nicotine, will be cheap and also be easily available in villages. The writer has 
come across such a type of tobacco material in Valchars at Nipani in the j^elgaum 
district of the Bombay Presidency, known locally as dhus. This was analysed 
by the Agricultural Chemist to Government, Poona, and was found to contain 
2*3 per cent of nicotine. This material does not, by storing in an ordinary gunny 
bag, deteriorate and nor does it var}^ in its nicotine content from year to year. 
Being a waste product this tobacco {dims) is locally used for manuring. It is also 
available in large quantities from Nipani alone, the yearly estimate varying from 
five to six thousand bags— ^ach bag containing about 160 lbs. 

The method of preparing a nicotine spray from this is as foUows 
** Take one pound of tobacco waste and soak it in two gallons (== twenty times 
its weight) of cold water for twenty four hours. Then strain the extract through 
a piece of cloth and add to it an equal quantity of cold water before use.’* 

This method of preparation was determined after several trials. It was also 
found that soaking in hot water or the addition of soap to the extract does not help 
in any way the effectiveness of the spray. 

If 
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Tobacco waste is also available in the tobacco factories in Gujarat, but it is 
not BO rich in nicotine as that from Nipani, as it contains only 1 ' 14 per cent 
of nicotine. The extract obtained by the above method from this material 
contains 0*05 to 0*06 per cent of nicotine and hence no dilution is necessary. The 
spray prepared by the above method has been found to be extremely effective 
against aphids as it always gives about ninety-five to ninety-seven per cent kill 
and is also very cheap. In Poona the cost of preparing four gallons of spray from 
the tobacco waste from Nipani has come to only half an aima as against three or 
three-and-half annas from Blade Leaf 40. 


IX. Sttmmaby 

1. Cabbage Aphis is a serious pest of cabbage and other related cruciferous 
plants and the loss due to the attack of this pest is about fifty per cent. 

2. It is controlled by nicotine insecticides the only condition being that the 
final spray should contain 0*06 to 0*06 per cent of nicotine in it. Greater dilu- 
tion weakens the strength and reduces the kill percentage. 

3. The writer has been able to prepare a very efficient and cheap nicotine spray 
from the tobacco waste available from Nipani (District Belgaum, Bombay Presi- 
dency). 
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NOTES 


WHEN BRANDING MAY BE DONE WITHOUT DETRIMENT TO 

THE HIDE 

The diagram given below is reproduced from the V. 8. Dept. Agric. Farmer^s 
Bulletiny No. 1055, entitled ‘ Coimtry Hides and Skins, Skinning, Curing and 
Marketing ’ for the purpose of illustrating where branding may be done on the 
body of an animal without injuring the hide. It is the outline of a hide of 
good pattern and trim. The areas that may be branded are shaded. 

For details regarding skinning, etc., the bulletin mentioned above may be 
referred to. 



♦ ♦ 

THE WORLD’S GRASSLAND CONGRESS. 1937. ABERYSTWYTH. 

ENGLAND 

In his Presidential Address to the World’s Grassland Congress, July 1937, Pro- 
fessor Stapledon said that over an enormous area of the world grass is the founda- 
tion of the agrioultural industry and young succulent grass the prince of feeds. 
It was first of all necessary to classify our grasslands, and then to work and plan 
on the basis of clearly defined natural regions. 

( 763 ) 
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The proper use of grass was a matter of systems of faj*ming, of the right im- 
plements, the right fertilisers, and pre-eminently of the right seeds. More than that 
it was a matter of usage and customs, systems of land tenure, methods of mar- 
keting, and a himdred other things, tackled on a regional basis. 

He regarded the question of mapping of prime importance (Mr. Vryner Jones 
pointed out in his address of welcome that Wales was the first country to have her 
grasslands completely mapped), and the grazing animal as more important than 
cither soil or climate. 

Legumes (clovers) were of supreme importance. “ Make the conditions suit- 
able for the legume and manage the sward to favour the legume as well as to feed 
the animal and everything else will be easy ” he said. 

He did not hold with using fields continuously as pasture or ccmtinuously as 
hay meadows. The cheapest way of ensuring soil fertility was to plough up at 
regular intervals all grasslands that would take the plough. Before ploughing 
always graze as hard as possible for some months to impregnate the soil with urine 
and excrement. 

“ It is ”, he said, “ in the study and utilisation of grass and of the lands that 
but seldom or have never felt the weight of the plough that the future of the human 
race lies ”. (Reprinted from The Farmer and Stock-breeder, July 20, 1937) 



ABSTRACTS 


Cytological studies io paddy varieties. B. L. Sbthi. {Ind. J. Agric. Sci. 1, 

687) 

Chromosome numbers, their behaviour at meiosis and the differences in their 
morphology have been studied in a number of paddy varieties representing diverse 
characteristics. Despite great diversity in the plants handled and the wide geographi- 
cal range dealt with, all types are consistent in possessing twelve and twenty -four as 
their haploid and diploid number of chromosomes respectively. The unusual grouping 
of chromosomes at homotypic metaphase at diakinesis as well as paired arrangement 
of somatic chromosomes lend support for regarding Oryza eativa as a secondary poly- 
ploid, having originated through the natural hybridization of species, in the sub-families 
closely related to Oryzeae, ix)ssessing five and seven chromosomes. The chromosomes 
of different typos show definite morphological variations and the somatic complement 
of each variety has been analysed with regard to their moiphological details. From a 
consideration of results, the strains can be regarded as different forms of the same ' 
species ; the variability is not large enough for regarding them as distinct species. A 
positive correlation exists between meiotic irregularities and sterility. Different types 
have also been grouped according to their meiotic behaviour of chromosomes. It is 
possible to conceive that varieties like T 3, T 75, pasai and Frecoce allorio with regular 
meiosis had an earlier existence in this world, whereas T 6, T 21, T 23 and T 94, having 
slight irregularities in meiosis, originated subsequently from the existing forms 
through natural crossing and more recert origin is of T 2, T 26, T 110 and T 131 showing 
serious irregularities. {AiUhor's abstract) 

A note on the cyto*genetict of Ricinus communis L. B. H. Biohhabia. 

{Ind. J. Agric. Sci. 7, 707) 

ElCiNUS COMMUNIS L. shows at meiosis ten bivalents which segregate regulariy. 
No nucleolus was observed from diakinesis onward. Earlier stages were not studied. 
The maximum number of secondary associations observed at I and II metaphases is 
five, thus R. communis appears to be a secondarily balanced polyploid with the provi- 
sional gametic constitution as AAA BB OC DD E, which gets full support from the 
genetical analysis showing duplicate and triplicate factors. {Author's abstract) 


CNMotvatioiit on the milling of rice in the United Provinces* B. L. Ssthi, 
B. L. Sbthi, T. R. Mehta, and P. S. Gupta. {Ind. J. Agric. Sci. 7, 713) 

A METHOD of pre-treating rice before milling (seZa-making method) has been des- 
onbed. Zt is in some respects akin to parboiling. A oomp€krison of the aeki-makiog 
and the Jcachcha (raw) hulling methods, both of which are importemt indiistriee in west 
United Provinces, was made. Besides, hulling properties of different improved varie- 
ties and of different appliances of bulling were tested. The cooking trials revealed the 
supeiriofity of the ae2a rice over the hachcha rice. {Authors^ abstract) 

( 766 ) 
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A note on a few experimental obeervatiene in the Rice Reeearch Station, 
Berhampur (Madras). M. B. V. Narasikoa Bao. (Ind. j. Agrie. 8ei. 
7 , 783) 

I. ExPEBlMBNTiLL PLOT SIZE 

From an uniformity trial conducted with 612 small 6 ft. X 6 ft. plote with transplant- 
ed paddy crop using various combinations, giving different shapes and sizes, it was 
concluded that a plot 20 ft. X 6 ft. repeated six times with eight treatments to a block 
was adequate for differentiating between merits of treatments. There were no signi- 
ficant differences in the standard errors between long narrow and square or nearly 
square plots. In conformity with findings of previous authors it was advantageous by 
elongating the plots along the fertility gradient and compotmding the blocks at right 
angles to it. 

II. Correlations of some characters on yield in rice 

Total and partial correlations and multiple regression equatioas between yield and 
each of the three characters, viz, number of tillers per plant, mean length of earhead 
and number of grains per earhead were calculated in four important paddy varieties. 
Number of tillers bore the highest correlation with yield, both total and partial, 
followed by number of grains per ear €md length of earhead. Under no-manure 
conditions the number of grain and length of ear exert a little higher influence than 
under manured conditions. (Author^a abstract) 

Agricultural meteorology : The prediction of the minimum temperature on 
clear days at selected stations in India. M. Narasimhan and L. A. 
Eamdas. {Ind, J, Agrie. Sci. 7 , 745) 

It is found that the minimum temperature of a day during the clear season can be 
expressed as a function of the maximum temperature and the water- vapour content of 
the air during the previous afternoon. The cooling of the air layers near the gropnd 
during clear nights decresLses with increase in the water content of the atmosphere and 
in the maximum temperature. Regression equations have been worked out for nine- 
teen selected stations in India using the data of 100 clear days in e£toh case. These 
equations are of the form : 

F+constant 

where N is the minimu m temperature, X and F are the maximum temperature and the 
vapour pressure, respectively, of the previous afternoon and bx and 6 are constants* 
It is found that the values of R are all significemt and lie between 0*03 (for Calcutta) 
and 0*72 (for Lahore, Agra and Kaw^ci i). From these equations the values of N may 
be calculated for any clear day. 

On applying the ‘ Performance test ’ to the results in the case of Calcutta (maximum 
R»>0*92) and Lahore (minimum R»0*72) the equations are found to satisfy the test 
very satisfactorily, showing that the S€anplee of 100 observations used for calculating 
the regression formula are quite representative of conditions at each station during 
dear weatibier. 

These results are of interest in connection with the prediction of minimum 
temperature on dear days during the wintar season. {Auihora^ abak^act) 
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Studies on the dissociation of Bacillnn ctrenn, an organism firequenUy 
associated with plants affected with mosaic disease. N. V. JosHi ajtd 

S. C. Dutt. (Ind. J. Agric. Sci. 7, 763) 

An organism was found to be practically constantly associated with different kinds 
of plants, tomato, tobacco, bhindi, etc., which were suffering from the mosaic 
disease. The technique of isolation consists in (a) sterilising the outside of the cut 
pieces of stems and petioles of leaves by 1 ; 1000 mercuric chloride solution, under 
reduced pressure, (6) washing tho sterilised pieces with sterile water and placing them on 
sterile agar slants and (c) selecting only such growth as occurred after an incubation 
period of seven to ten days sometimes extending to twenty -three days. Any tube in 
which growth occurs before seven days’ incubation is rejected as being contaminated* 

Inoculation with cultures obtained in this way into healthy plants gave positive 
results on many but negative ones on a few occasions. Nothing definite can be said as 
to whether this associated organism is the real cause of the mosaic. Further, even 
assuming that it is the cause of mosaic it is not as yet possible to explain the 
capricious behaviour of the cultures in reproducing the mosaic in a large percentage of 
the inoculated plants on some occasions while at other times only a small percentage 
of the inoculated plants show symptoms of mosaic. 

It was considered, therefore, desirable to study tliis organism in greater detail before 
entering into a discussion of (a) the debatable question whether this organism is con- 
cerned in causing mosaic or (b) the reasons why its ciiltures fail to reproduce mosaic 
on inoculation into healthy plants, assuming of course, without having proved it as 
yet, that this organism may be the real cause of mosaic. The organism has been ten- 
tatively identified by us as B. cereus v hioh showed pellucid dots on agar cultures, the 
cause and origin of which dots had not been so far satisfactorily explained, some con- 
sidering the dots to be the result of a bacteriolytic principle or bacteriophage present in 
the agar cultoes, others considering them to be “ the places where the culture is in 
virus lorm ”. 

We have been unable to demonstrate the existence of any bacteriolytic p^ciplee 
as all the methods which we used to test the existence of the lytic principle gave always 
negative results. 

We next tried the technique recently developed by Hauduroy, Hadley and others 
for the study of the dissociation forms of bacteria and succeeded in Qnding that the 
organism, isolated by us from mosaio-afEected plants, dissociates into several variants 
which can be stabilised, that is, isolated and kept in culture without changing to other 
forms or reversion to the original forms. 

After comparing these dissociative forms with the variants obtained from other 
organisms we have been able to give their equivalent names to some of the forms isolated 
by us. They are as follows : — 

(smooth) form with pellucid dots in its agar culture is a spore former, and motile 
by peritrichio flagella. It dissociates spontaneously into all the forms named below 
and is, tbmfore, the original or mother form of all the other variants. 

(1) Swollen big oooous form, called A by us, but not yet given any equivalent name, 
(fi) Coooal rod form, named B by us, also not yet identified with similar form of 
any other^organiam. 
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(8) Small ooooi equivalent to Hadley’s €f type of Shiga dysentery bacillus, 

(4) R (rough) form is non-sporulating, non-motile and without pellucid dots in its 
agar culture. This form has not been previously isolated from B* cereus by any other 
investigators who were sesurching for it. Its cultures are otherwise similar to the 
S form described above. This form dissociates in broth cultures only into the forms 
B and 0 described above but has not dissociated into swollen big coccus form or the 
filterable forms bb yet. 

(5) Filterable forms which are found in a stabilised condition when the broth 
cultures of S form are filtered after eight days incubation. If filtered before this time 
the filterable forms have a tendency to revert to the G form and later to the original 
mother fbrm 8, 

None of these variants show pellucid dots in their pure cultures on agar except the 
8 form, but we have been able to demonstrate that the associated growth of R with either 
of the variants ooccal rod form (B) or cocoal form (6?) gives rise to the pellucid dote 
similar to those observed in the cultures of the 8 form, probably because of the 
difference in transparency and refraction of the different kinds of colonies produced 
by these variants. Associated growth of the other variants swollen big coccus or the 
filterable forms with R form does not give rise to pelhicid dots. Associated growth of 
any of the variants other than R among themselves has also not shown any pellucid 
dots. The cultures of S or smooth form always show the pellucid dots. These dots can 
now be accounted for by the rapid and spontaneous dissociation of this sporulating 
mother form S into other variants in agar cultures because when among the 
dissociated cells of different kinds the colonies of R cells grow in close proximity to 
the colonies of coccal rod forms (B) or coccal forms (Q) the pellucid dots will easily 
arise as has been already demonstrated by actual experiment. 

The reason why the R form culture does not show the pellucid dots is that it gives 
rise to the dissociative forms B and 0 only in liquid broth cultures and not in agar culture. 
It may not be out of place to suggest that there is a possibility of some of these several 
variants singly or in combination with others reproducing mosaic symptoms more 
uniformly than has been possible hitherto with cultures of the smooth variant. At 
least we consider that the question whether they do so or fail to reproduce mosaic 
symptoms is worthy of further study. {Authors* abstract) 


Tli« Inifd enemiet of the Cottoo Leaf-roller {Sylepta dejfgata Fb.) at 

Khanewal (Multan, Punjab)- M. Afzal Hvsain and Hih Baj Bbaixa. 

{Irtd. J. Ague. Sci. 7, 786) 

Tsm importanoe of birds in the control of insect pests is well known. A serious 
outbreak of Byiepia derogata Fb. (the Cotton Leaf -roller) occurred in the American cotton 
fitjJdfl near the forest area at Khanewal. The birds of the locality were shot, their 
stomach contents examined and their eoonomk status determined. Besides poultry, 
thixtynn diSsmit qpiseies of birds, belong^ to seventeen fcunilies, ate Sglepta derogatQ 
Fb# caterpillars# {Auihof$^ ab 9 ^act) 
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A new diseiM of El^unine coracana Gaertn. P. B. Mbhta akb S. C. 

Chakbavaety. (Ini, J. Agric, Set. 7, 793) 

A KBW diseaae of Eleusim coracana was observed at Benares. ARected plants 
were stunted in growth, pale and tufted in appearance. The intemodes were often 
very short and from the uppemodes there frequently developed numerous sterile lateral 
shoots. The most characteristic feature of the disease was the formation of numerous 
white ckdventitious roots from the aerial nodes. Diseased plants failed to develop a 
fertile shoots and if they did it was sterile. There was no sign of premature death nor 
was tillering affected. Microscopic exeunination revecded the presence of intercellular 
bacteria in the phloem of root and stem. (Authors* abstract) 


A new Cecidomyid pest of linseed in India. Hem Sikoh Pbuthi akd 
H. L. Bhatia. (Ind, J. Agric. 8ci. 7, 797) 

Fob the last few years the larvae of a minute Cecidomyid fly, which has proved to 
to be a ncvi species, Dasyneura Urn Barnes, were observed doing damage to the flower 
buds of I inseed at Pusa during February and March. In 1933 the damage was about 
fifty per cent. During 1934 and 1936 the pest appeared in the fields but the incidenoe 
did not go above twenty per cent. The pest was closely studied in 1936 when the inci- 
dence went up to forty -seven per cent in some varieties (Flax) during the last week of 
February and first week of March. Early in 1937 linseed fields at Kcutial were examined 
and were found to be also infested by this fly. Thus it appears that the pest is widely 
distributed in India. The eggs are laid singly or in smefll batches of three to five 
eggs in concealed positions in the folds of the calyx of young green buds. On 
hatching the yoimg larvae go inside the bud and suck juices of the internal organs of 
the bud. As a consequence of the attack the corolla gets slightly decolorized and 
crumpled, the essential organs become withered, buds open peutly or do not open at 
all and the setting of seed does not take place. Thus a good deal of loss is caused' to the 
cultivator. 

The duration of various stages in the life-cycle in the laboratory at Pusa with 
average maximum and minimum temperatures of 77 ‘4^ and 72*0^ F. respectively 
was r — 

Egg, eii^teen to twenty four hours ; larva, four to nine days and pupa, three to six 
days. The larvae when full-grown crawl down or drop on the ground and spin cottony 
cocoons under soil within which they pupate. The cocoons are found superficially in 
the soil. UndOT laboratory conditions sometimes even naked pupae were obtained^ 
which gave rise to normal flies. 

The pest breeds from the beginning of January up to the middle of March, the 
breeding being n:K>st active after the middle of February. About the middle of March 
all varietieB of linseed are mature at Pusa. At this time the full-grown larvae of the 
peat inatecMl of pupating normally as described above, form thin silken covering under 
soil and rater a quiescent stage. It is very probable that the larvae pass whole of the 
hot weather in thje iitage and revive and form pupae and adqlt soon after the rainy 

0 
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season or in automn. Evidence is furnished to show that <he pest infests Oajaau» 
indicua before it appears on linseed. 

A detailed description of the various stages in the life-history of the pest is given. 

It appears that the relative incidence of the pest on various varieties of linseed is 
very much dependent on the time of their flowering. The varieties flowering about 
and after the middle of February, when the pest breeds most rapidly, were fotind to 
suffer most. (Authors^ cd>atract) 


Studies in Fusarium wilt of sann^hemp. I. The physiology and biology of 

Fusarinm vasinfectnm Atk. B. N. Uppal akb N. T. Kulkaeni. 
{Ind. J. Agric. 8ci. 7, 413) 

A 8HOBT account of wilt in sann-hemp is given. The symptoms of wilt have been 
briefly described. The morphological and cultural characters of the fungus, which is 
considered to be a strain of Fusarium vaainfectum Atk., have been described. There 
is no evidence of selective parasitism in the ftingus since isolations secured from widely 
separated localities in the Bombay Presidency proved almost equally pathogenic 
on sann hemp. 

The hemp wilt fungus makes the best vegetative growth in culture at 25 to 
30® C., and wilt also makes the meiximum development in a similes* range of soil tempera* 
ture, thus indicating a close parallelism between the development of the disease and the 
vegetative growth of the parasite. Wilt is also very destructive to sann-hemp in soil 
of low moisture content, but, since soil temperature does not vary widely under the 
normal range of field conditions during the monsoon, soil temperature generally ope- 
rates as the limiting factor in determining the severity of sann-hemp wilt. 

Fuaariim vasinfectum on sann-hemp produces the enzymes emulsin, lipase, erepsin, 
trypsin and amidase, but there was no evidence that the fungus could utilise cellulose 
or starch. 

It has been shown that the growth of the fungus in culture media conteunmg inor- 
ganic nitrogen effects the reduction of nitrates to nitrites, but no such action was notice- 
able in media with organic nitrogen such as sodium afiparaginate. The filtrates of 
twenty -four to twenty-eight days old cultures on Richard’s solution were found to con- 
tain nitrites in quantities r ang i ng from 0*0015 to 0*0022 mgm. of nitrogen per c.c. 
of solution. Further, they were found to possess toxio properties : these were not des- 
troyed by boiling but their toxicity was reduced by the dilution of the filtrate* 

Fuatmmn vaainfecUm on sann-hemp readily passed to OraUdaria anagyroidea, 0. 
striata and (7. uaaramomaia in oroas-inoeulation tests, but invariably failed to infect 
Octfanua indicua and cotton. 

Experimental evidence has been produced that Fusarium wilt m sann-hemp is seed- 
borne. Wilt is normsdly transmitted externally on the seed, a very small percentage 
of which may also harbour internal mfectioa as dormant mycelium. Infected seeds 
are often shrivelled and non- viable, and such seeds may oaity infection internally and 
are an ini|>ortant sonroe of vfilt trannnisrioxL (Atlas’ abairaet} 



A iMte OB B ▼ariety of SalmontUa enteritidh uoloted from pigeoBt, 

Jr. F. Shiblaw aitd S. GAHArATHY Iybb. {Jnd. J. Vet. Sd. dt Anim. Hueb. 
7,231) 

1. In a batch of pigeons inoculated with experimental pigeon-pox virus at the 
Imperial Veterinary Research Institute, Mukteswar, deaths from a septicaemic disease 
occurred cuid from the heart blood of such pigeons a Gram-negative bacterium was 
isolated* 

2. The cultures from the diseased pigeons were, on their cultural and pathogenic 
merits, subjected to a detailed study, 

3. Agglutination, cross-agglutination and agglutinin absorption tests conducted 
with authentic types of the genus Saknaneiia suggest a marked serological relation- 
ship with two stock strains of S. enterUidis isolated from animals at this Institute. 
{Authors' abstract) 


Some digestibility trials on Indian feeding stuffs. Part XI. Cotton seed cake 
as a cattle feed. F. E. Landsb and Lal Chand Dhabmani. (Ind. J. 
Vet, Sci, df Anim. Hush, 1, 225) 

Feeding trials carried out with cotton seed cake produced from 4 F American 
cotton seed without any preliminary delinting and decorticating have shown this to 
be a highly nutritious and economic food, comparing more favourably than the whole 
cotton seed and showing a very satisfactory comparison with sarson and toria cakes. 

The digestibihty figures for all the ingredients were high ; the albuminoid ratio 
wew 1 : 3*1, and the cake possessed eighteen lbs. of digestible protein per cent. The 
price of the cake competred with sarson and toria cake, per starch equivalent, was two 
pies, as against 7 * 1 for each of sarson and toria cake. Expressed in terms of price 
per pound of digestible protein the cost of the cotton seed cake based on currenf'Lyall- 
pur prices is 6*7 pies as against 17*6 and 18*2, respectively, for sarson cake and toria 
cake. {Authors' abstract) 


A preliminary report on canine schistoiomiasis in the Madras Presidency* 

M. Anant Nabayan Rao. (Ind. J. Vet, Sci. <f? Anim, Hush, 7, 109) 

Tbe first case of sohiatosomiasis in a dog in India was reported by Rao and Ayyer 
in 1035 and the present author records another oaee indigenous to the Madras Presidency. 
This dog lived most of its life in Gudiattam, a village in the North Aroot District, 
where it was allowed to swim in pond^ frequently. The clinical history of the case is 
that it developed repeated attacks of dysentery. The microscopical examinatiw 
of the faeces revealed a large number of ova of schistosomes which closely resembled 
those of 5. suis. S, sms was discovered in pigs that came for alau^ter ih Madras 
from N<n:th Aroot District, hence it seems possible that many of the ponds in that 
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7^2 AGRICULTURE AND LIVE-STOCK IN INDIA [vit, Vt 

district are infected and the dog having pioked up the inleetatioii from one of tbpe* 
It is not known if this schistosome is widely spreadia India though there ir evidenoe 
to show that it exists in the Central Provinces and Bengal. 

A detailed description of the ovum and the miraoidium is given in the paper. 
It is compared with that of some other ^>ecies and the differences noted. {Author^s 
ab^raot) 


Oa the treatment of Babesia bigemina infection in cattle in India. 

J. A. Idkani. {Ind. J, Vet. 8ci. Anim. Husb. 7 , 273) 

A iJUBtax number of failures resulted in the routine practice, in the control of 
Babesia bigemina in cattle with trypanblue, during rinderpest work. The paradtes 
were observed to appecu* in the peripheral circulation of experimental animAla within 
three to 6ve days after inoculation with virulent blood, and that rinderpest virus 
obtained from such animals could not be issued for use with safety in serum-simul- 
taneous inoculations against rinderpest. Experiments were undertaken to test 
the efficacy of maximum doses of trypanblue tolerated by bulls, but this failed to 
produce sterilization of blood of artificially infected animals. A series of tBsts was 
carried out to ascertain whether such failures could be attributable to deterioration 
in the potency of the particular stock of trypanblue used, or to the f^t that a 
“ tr 3 rpanblue fast ” strain of B. bigemina was being dealt with in these trials. 
Both these contentions were, however, ruled out as a result of compcurative trials, 
with a fresh stock of trypanblue upon an untreated strain of these parasites. The 
drug was then replaced by another proprietary preparation Akiron R which yielded 
very satisfactory results. The minimum ctirative dose of this drug was determined 
to be 1 c.c. of a five per cent solution per 100 lbs. body-weight. The curative effect 
of Akiron R proved to be sufficiently lasting but it was valueless as a prophylactic. 
(Avihor^s abstract) * 


The effect of high protein feeding on milch cows. P. A. Seshak. 
(Ind. J. Vet. 8ci. db Anim. Huab. 1, 289) 

An experiment has been made to study the effect of an increase in the level of 
protein feeding on the quality and quantify of milk yield of cows. 

Besides their requirements for maintenemoe, one group of six cows was fed a pro- 
duction ration containing 20*7 per cent of digestible crude protein, while that of 
the hi^er protein group, also consisting of six similar cows, contained 29*1 per cent 
of digestible crude protein. 

Ko diffezmoe wae observed betwem the two groups either in food consumption, 
milk yield or body*weight. 

The milk from the high protein group showed a slight tendency to be richer in non- 
protein nitrogen, ash and lime contents. {Af4ihor*s abstract) 



AfeStBACtS 

tTfinury calcnln* in die rabbit. M. Y. MAiTGBti<EAB. I. C. A. S. Mims. Bvtt. 

No. 16. 

The ocourrence of an unusually laxge and rounded oiJoulus in the urinary bladder 
of a rabbit is reported. The finding is of interest aa stones *’ in smaller laboratory 
animals are not commonly met with and if small may be overlooked at post-mortem 
examinatioDB. In the present case the attention of the author was drawn to the con* 
dition by the distension of the bladder with about 20 c.c. of blood-tinged urine. The 
calculus was 2 cm. in diameter, and weighed 7 grammes. It had a distinctly laminated 
interior and consisted mainly of calcium carbonate. [Auihor^s abstract) 
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The Cacao Industry of Trinidad*. By C- Y. Shbphabd. Copies may 
be obtained on application to the Editor, ‘ Tropical Agriculture Imperial Col- 
lege of Tropical Agriculture, Trinidad, B. W. L 

Pbofbssob Shephard has made a very thorough and detailed economic survey 
and has presented in his series of publications a very clear picture of the economic 
conditions of the cacao industry in Trinidad. 

It seems to be suffering from troubles that have had to be faced and over- 
come in many other planting industries. He deals with what is perhaps one of 
the most important and fundamental troubles, the distribution to owners, etc., 
of estates of larger profits than the capacity of the estate justifies, with the con- 
sequent impoverishment of the estate. This is an oft-told tale and the answer 
to the problem with which the cacao industry is faced seems to be as Professor 
Shephard suggests in the amalgamation of estates into limited liability companies ; 
a procedure that has proved beneficial in other planting industries. 

It would seem, however, that if regular and systematic progress is to be made, 
one of the first requirements is that the industry be organised as a whole. Such 
organisation must result in a pooling of knowledge and the formulation of a far- 
sighted financial policy calculated to enable an industry to withstand the effects 
of fluctuating markets and outside competition. It, at the same time, provides 
the necessary organisation for maintaining systematic and continuous scientific 
investigations of its various problems. The cacao industry appears to have lagged 
very considerably behind in this respect, for many of the planting industries such 
as coffee, rubber, sugar, tea, etc., have already well-established scientific institu- 
tions of their own. This seems to be an urgent need for cacao in Trimdad. 

Professor Shephard points out the very important factor of soil. It is of in- 
terest to note that the good soils seem to possess a high carbon/nitrogen ratio, 
the poorer soils having a lower ratio. 


♦I. The Cacao Industry of Trinidad. Some Economic Aspects. Series H. A 
Financial Survey of Estates during tlie Seven Years 1923-24 to 1929-30. Pp. 30+2 
Appendices+9 Tables +2 maps + 43 Figs. (Reprinted from “ Tropical Agriculture 
Vote. Xm, 11 and 12 and XIV, 1-6). Price 3/- post free. 

II. The Cacao Industry of Trinidad. Some Economic Aspects. Series in. 
An Examination of the Effects of Soil Types and Age on Yield. Pp. 60+ 4 Appendices 
+25 maps + 46 Figs. Series IV. Recommendations for Improving the Efficiency 
of Estates. I^. 22+2 Appaadioes. Price 4s. 0d. post free. 

( 774 ) 



REVIEWS 


776 


Manuring does not appear to have been used except to a very small extent 
to correct soil deficiencies although it is stated that recent experiments have shown 
the value of suitable manures, but little or no advantage seems to have been taken 
of this. 

Cultural methods appear to be of a traditional order and it would seem are 
accepted without experimental evidence of their efficiency. 

Pests and blights are referred to, but Professor Shephard appears to consider 
that other factors are of much greater importance at the present time although 
the high percentage of vacancies in fields from unrecorded causes seems to suggest 
that possibly diseases may be playing an important part in the present unsatis- 
factory state of many fields. 

The use of shade trees seems to be of general practice but it is somewhat sur- 
prising to find that two varieties of Erythrina which both possess serious draw- 
backs are the only trees generally grown. No attempt appears to have been made 
to establish those leguminous trees which, by symbiotic assimilation of nitrogen, 
add through their leaf-fail to the nitrogenous wealth of the soil. In tea in North 
East India for instance, the growing of Albizzia stipulcUa amongst tea is equiva- 
lent to the annual application of 30 lbs, of nitrogen as a readily available manure 
measured in terms of the increased tea crop. 

Professor Shephard, I am glad to read, deals in no uncertain manner with one 
of the greatest difficulties on plantations, namely elimination of non-profitable 
fields. 

The necessity for the removal of plants that are not maximum profit producers 
is now only being glimpsed in some planting industries other than cacao in Tri- 
nidad. 

The maps given show that throughout the various fields on the various soils 
high-yielding trees are scattered at random and it would seem that there are great 
possibilities for increasing the crop per acre with careful selection of planting ma- 
terial, the necessary care and attention being given at the same time to insure the 
successful developments of the trees. 

It seems evident that it is vwy desirable to obtain the new planting material 
by vegetative propagation from known high-yielding bushes rather than from seed. 
This is the procedure adopted in several of the planting industries at the present 
time. 

This careful and thorough investigation of the cacao industry of Trinidad 
should prove to be of great benefit to that industry provided it receives the very 
careful study that it needs and deserves. 

Professor Shephard in dealing with the present problems of the cacao industry 
of Trinidad has dealt with troubles that seem to be fundamental to planting in- 
dustries until they have reached such a stage of devdopment that totate poUoiei; 
are determined largely by scientific knowledge. [P. H, C,] 
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Forest Retearcli in India, 19S$«S6. Part I. Hie Forest Researcb lastitate. 

Price Be. 1/6 or 2«. 3<f. (Delhi : Manager of Pablications, 1636). 

This Beport gives an aoootmt of the activities of the various departments of 
the Forest Research Institute, Dehra Dun. There are five sections, viz. Sylvioul* 
ture, Botany, Entomology, Economics and Chemistry, and each is farther sub- 
divided for the detaQed study of different subjects. The policy laid down by the 
Institute was that of close co-operation in the matter of research betwemi the 
Central Institute and the provinces. A three-year programme was laid out which 
was circulated to various provinces for their opinion and remarks. Various items 
suggested by the provincial departments were included in the programme. As is 
evident from the Beport a very useful work of great practical utility is in progress 
in different sections and results of economic importance have been obtained. The 
requirements of industry are closely studied and research work planned according- 
ly. Regeneration and management of moist tropical forests continued to receive 
special attention and as this is a subject which can only be studied on tour in col- 
laboration with provincial research and territorial oflScers, the Sylviculturist made 
an un-ofiScial visit to Malaya in this connection. A start was also made on the 
much needed modem textbook of Indian sylvicultural system and the book was 
expected to be out in October 1936. The statistical staff was engaged in the useful 
work of preparing stand tables for Chir pine and volume tables for Sissu which will 
be useful for work in the provinces. An intensive study has been made of the 
Indian species of Termindlia and other plants. 2636 specimens were received from 
various sources and incorporated in the Herbarium, and 689 specimens were dis- 
tributed to various herbaria on an exchange basis. An increasingly large number 
of specimens (1629) sent in by Forest Officers and others from aU over India were 
identified and advice on technical matters given. In mycological research 
much progress was made in the investigation of various parasitic rusts. 

The biology of- 161 species of hymenopterous and dipterous parasites was 
published as a first step for the utilisation of these natural agencies for the biological 
control of insect pests. Successful work was done in the prevention of borer attack 
on newly felled logs and converted timber. The pests of ply- wood factories were 
investigated and remedies were found which would enable Indian-made teak 
chests to be put up on the market with a guarantee of immunity from borer 
damage. 

Ten thousand soft-wood sleepers of the North-Western Railway were treated 
with the new wood preservative Ascu for a durability Mai. The treatment was 
50 per cent cheaper than creosote-crade cnl treatment. Ascu-treated wooden poles 
were also utilised for h 3 ^o-eleoMo Mmnnissian lines. Some Indian States in- 
stalled a few ci the new type of pressure |dant for this treatment designed by the 
Institate. Anothw important feature of the year’s work was the pnnnotion of 
lelatjona be^wem; the Inst^i^hW paper pills pf In^, The paper mjUe 
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allotted certain definite items of researoli to the paper pulp section of the Institute 
and willingly contributed to the expenses of the work. 

The chemical section oontinued the work on the examination of Denis species, 
and other plants likely to have insecticidal properties. It was found that Derris 
roots of average quality containing about 2*6 per cent of rotenone are available in 
certain areas of Assam. Encouraging replies were received to the enquiries regard- 
ing the commercial possibilities of fat from certain plants of the natural order 
Laurinacea as a source of laurio acid, which forms the base for sodium lauryl sul- 
phate, considered superior to soap in many aspects, one firm demanding the fat to 
the extent of five to ten tons per month. The Report is comprehensive, readable 
and useful. [R. L. S.] 

Proceedings of the Association of Applied Biologists, October 1936. 

(The University Press, Cambridge. Price to non-members la. Id) 

This is a particularly valuable collection of papers on ‘ The Problems 
raised by the Woolly Aphis of the Apple’ by members of the staffs of the East 
Mailing Research Station and the John Innes Horticultural Institute read at a 
general meeting of the Association in London on 9th October, 1936. Since there 
were difficulties in the way of the usual methods of attack of the Woolly Aphis, 
the use and value of immune root-stocks specially that of Northern Spy as suggest- 
ed by Professor Theobald had been inv^tigated. It was found that the immime 
Northern Spy was by no means universally satisfactory as a root-stock. This fact 
naturally led on both to a study of the possible causes of ite lack of efficiency 
and also to the search for other immune root-stocks. Since the field of choice was 
very limited the breeding of new immune varieties offered the most hopeful alter- 
native and for this end it was necessary to devise a technique for testing seedlings 
in quantity for their immunity. This might possibly be approached not only 
entomologically but from a chemical or physiological standpoint. The need 
then arose to test these new immune root-stocks for their horticultural value in the 
nursery and orchard. The development and present stage of these investigations 

are outlined in the following seven papers given in the publication under review 

I. The Northern Spy as a Root-stock. By R. G. Hatton, C.B.E., M.A. 

(Oxon.), D.Sc. (Lond.), V.M.H. 

II. The Root System of Northern Spy. By W. S. Rogers, M.A., Dip. Hort. 

(Cantab.) 

III. The Control of Woolly Aphis. By R. M. Greonslade, B.Sc., A.R.C.S. 

IV. Breeding Immune Root-stocks. By M. B. Crane. 

V. Entomological Technique, By A, M. Massee, D.Sc. (Lond.), F.R.E.S. 

VI. Pomoli^cal Selection of the New Root-stocks. By H. M. Tydeman. 

VU. Studies on Possible Causes of Immunity. By W. A. Roach, D.Sc. 
(Load.), A.I.C. 

F 



778 


AGRICULTURE AND LIVE-STOCK IN INDIA [VII, VI 

The notice of all horticultural workers is drawn to this excellent set of papers, 
available at the very modest price of 1^, 7d. [R. L, S.] 


Premi Ki9an (Am Agrkultnral Drama). By Mn. Hydsb Hasan. Leaflet 
No. 18 of the Agricultural Department of His Exalted Highness the Nizam's 
Government, Hyderabad (Deccan) — Government Central Press, Hyderabad- 
Deocan, 1937. 

Thb object of this drama is to introduce to the public the activities 
of the Agricultural Department in general and to induce farmers and 
others to adopt improved methods of agricultme, gardening, poultry keeping, etc., 
and to show to the educated agriculturist (e.g., agricultural graduates), that they 
can benefit by foUowing the profession which they have learnt more than by 
looking for Grovemment service. This drama of Premi Kisan was staged on the 
24th January 1935 at Hyderabad and was found to be a successful display, being 
very much appreciated by the public. The original was in Urdu. The present 
publication is the English translation. 

Raj, the hero, is the son of a farmer and is an agricultural graduate. He fails 
to obtain Government employment. His father is angry for having spent so 
much money on his education and for his condemning the old methods of agricul- 
tuie and practising modem ones. The father therefore turns him out of the 
house. Raj is in love with the daughter of his maternal uncle Subba. The uncle 
refuses to give his daughter in marriage to Raj but agrees to reconsider the pro- 
position if Raj proves himself a successful farmer. Kurmaiyya, a well-to-do land 
owner, also loves the same girl and it is decided to give the girl to the man who 
makes greater success of farming and grows better crops. Although Kurmyyya 
had more wealth than Raj and tried his best, yet for want of the adequate knowledge 
he failed to compete successfully with Raj. Raj starts farming with the advice of 
the officers of the Agricultural Department and makes a success of it. The father 
and the uncle both are pleased and his marriage to his sweetheart is settled. The 
use of the drama as a means of agricultural propaganda is not new but this is the 
first full-length agricultural play we have seen printed. [R. L. S.] 



NEW BOOKS 


On Agricnltnpe and Allied Subjects 


Nematodes Parasitic in Animals. B3' Lapage, GeoflBrey. (Methuen’s Mono- 
graphs on Biological Subjects.) Pp. x 4-172. (London : Methuen and Co., Ltd., 
1937). 4s. 6rf. net. 

The Life of the Honej-Bee. By Parnwell, E. C. Adapted from ‘ The Lore 
of the Honey-Bee’ (Tickner-Edwardes). (Simple Science in Simple English 
Series). Pp. 52. (London : Oxford University Press, 1937.) 6d. 

Productive Sheep Husbandry. By Coffey, Walter C. (Farm Manuals.) 
Third edition, revised. Pp. xxxii t 479. (Philadelphia and London : J, B. 
Lippincott Co., 1937.) 128. 6d. net. 

Britain and the Beast. Edited bj^ Clough Williams- Ellis. (London : J. M. 
Dent and Sons, Ltd.) 10^. 6d. 

An Introduction to Weather and Climate. By T. Glenn. Pp. 373, 9x6, illus- 
trated. (McGraw-Hill Publishing Co., Ltd., Aldwych House, London W. C. 2.) 
18«. not. 

Gardens of Eurojx?. By G. A. Jellicoe Blackie. (W. H. Smith and Sons, 
Strand House, W. C. 2.) 12^. 6d. 

Iris Culture for Amateurs. By. R. E. S. Spender and L. F. Pesel. (Country 
Life. (W. H. Smith and Sons, Strand House, W. C. 2.) 5s. 

Economic Planning in Australia, 1929-36. By W. R. Maclauren. (Lbndon : 
P. S. King.) 15«. net. 

Capital, Wages and Ifrofit or Less, By E. C. Van Dorp. Pp. 290. (London : 
P. S. King.) I2s. 6d. 

Ancient Geography of India — Major-General Sir Alexander Cunningham — 
Edited with notes, etc. etc. by S. N. Majumdar Sastri (Chuckervertty, Chatterjee 
& (Jo., Ltd., Booksellers and Publishers, 15 College Square, Calcutta.) Rs. 15. 



PLANT QUARANTINE AND OTHER OFFICIAL 

ANNOUNCEMENTS 


Plant Quarantine Regulations and Import Bestriotions relating to the fol- 
lowing oountries have been received in the Imperial Council of Agricultural Research* 
Those interested are advised to apply to the Secretary, Imperial Council of Agri- 
cultural Research, for full particulars, 

1. Plant Importation Rules, 1936, of the Federated Malay States 

2. Plant Importation Rules, 1936, of the State of Johore 

3. Plant Importation Rules, 1351, of the Ctovemment of Kedah 

4. Plant Importation Rules, 1932, of the Government of Kelant 

5. Plant Importation Rules of the State of Trengganu 

6. Plant Importation Rules of the Government of Perils 

7. Ordinance No. 13 of 1936 amending the Plant Pest Ordinance and the 

Legal Notice No. 102 of 1936 of Colony of Seychelles. 

8. Plant Protection Ordinance of Tanganyika Territory (Ordinance No. 

9 of 1937) 

9. Plant Quarantine Import Restrictions. United States of America. 

Nurserymen and Quarantine 

Summaries prepared by the United States Department of Agriculture, Bureau of 
Entomology and Plant Quarantine^ of : — 

10. Plant-Quarantine Import Restrictions of the Republic of Peru • 

11. Plant-Quarantine Import Restrictions of the Republic of Argentina 

(revised 

12. Plant-Quarantine Import Restrictions of Fernanda Po and Spanish Guinea 

13. Plant-Quarantine Import R^trictions of Central America 

14. Plant-Quarantine Import Restrictions of the Klndgom of Egypt 

15. Plant-Quarantine Import Restrictions of the Territory of Southern 

Rhodesia 

16. Plant-Quarantine Import Restrictions of the French Zone of Morocco 

17. Plant-Quarantine Import Restrictions of the French Colony of Algeria 

18. Modification of Pink Bollworm Quarantine Regulations 

19. Plant-Quarantine Import Restrictions of the Eongdom of Rumania 

20. Plant-Quarantine Import Restrictions of the Republic of Argentina 

21. Plant-Quarantine Import Restrictions of the Republic of Turkey 

( 780 ) 
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22. Plant-Quarantine Import Bestriotions of the Tanganyika Territory 

23. Plant-Quarantine Import Restriotions of the British Colony of Bermuda 

24. Plant-Quarantine Import Bestriotions of the Nyasaland Protectorate 

26. Plant-Quarantine Regulations of the Republic of China 

26. Japanese Beetle Quarantine (Revision of Quarantine and Regulations) 

27. Modification of Japanese Beetle Quarantine Regulations 

28. List of Plant Pests intercepted in entering United States Territory during 

the period 1st July 1936 to 30th June 1936 

29 . Service and Regulatory Announcements of United States Department of 

Agricultine for the period January-March 1937 

30. Plant-Quarantine Import Restrictions of the Dominican Republic 

31. Plant Quarantine Import Restrictions of Surinam (Netherlands Guina) 

32. Plant- Quarantine Import Restrictions of the Colony and Protectorate of 

Nigeria including the Cameroons under British Mandate 

33. Plant-Quarantine Import Restrictions of the Federated Malay States 

(British). 



Penonal Notes. Appoint ments and Transfers. Meetings and 

Conferences, etc. 


Imperial Council of Agricultural Research 

Rai Bahadur Ram Lal Sethi, M.So., B.Sc. (Agri.) (Edin.), M.R.A.S., I.A.S., 
has been appointed to be Assistant Agricultural Expert, Imperial Council of Agri- 
cultural Research, with effect from the 9th August 1937. 


Mr. Jaikaran Nath Ugra, M.A., LL.B., Deputy Collector, United Provinces, 
has been appointed Officer on Special Duty in the office of the Agricultural Market- 
ing Adviser to the Government of India, with effect from the 22nd July 1937. 


Imperial Institute of Stegar Technology 

Mr. C. W. P. Vander Meyden, Professor of Sugar Technology, Irnporial 
Institute) of Sugar Technology, has been granted leave from the 7th to 29tli May 
1937, with permission to affix Sunday the 30th May 1937, and again leave on medical 
certificate from the 8th to 30th June 1937. 

Indian Central Cotton C&nimittee 

Mr. R. H. Hill, M.A. (Cantab.), officiating Director of Agricultun^, Central 
Provinces and Berar, has been nominated by the Government of the Central Pro- 
vinces and Berar to be a memlier of the Indian Central Cotton Committee as the 
representative of the Central Provinces Agricultural Department, vice Mb. J. C. 
McDougal, resigned. 

A 

The Govemor-General-in-Council has been pleased to appoint Mb. H. B. 
Rajdbv, Deputy Director of Agriculture, Kamatik Division, Hyderabad State, to 
be a member of the Indian Central Cotton Committee, as a second representative of 
the Government of His Exalted Highness the Nizam of the Hyderabad State. 

A 
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PERSONAL NOTES, APPOINTMENTS, AND TRANSFERS, ETC., 

The aervices of Mr. P. H. Rama Reddi, M.A., B.Sc. (Agri.), B.Sc, (Forestry) 
(Edin.), I.A.S., Secretary, Indian Central Cotton Committee, Bombay, have 
been replaced at the disposal of the Government of Madras, with effect from the 
13th August 1937. From the same date Mr. C. J. Bocarro, M.A., Assistant 
Secretary, Indian C^entral Cotton Committee, has been appointed to hold charge of 
the (jurrent duties of the post of the Secretary, Indian Central Cotton Committee, 
in addition to his own duties. 


A 

Indian Lac Cess Committee 

The Central Government have appointed Khan Bahadur Manekji Merwanji 
Mullna, O.B.E., Pleader, Balaghav, nominated by the Government of the Central 
Provinws and Berar to represent the lac cultivators, as a member of the Governing 
Body of the Indian Lac Cess Committee. 

The Central Government liave appointed Mr. Gopal Das (Ji pta, nominated 
by the Calcutta Shedlac Brokers’ Association to represent the lac brokers and shellac 
brokers in Calcutta, as a !neml)er of the Goveniing Body of the Indian I^ac (^ess 
Committee, via^ Mr. H. B. Nkmani, resigned. 


The (Antral Government have appointed Mr. J. T. Young (of Messrs. Angelo 
Brothers, nominated by the Bengal (’haml)er of (V^mmeree to represent the 

shellac manufacturing industry, as a member of the Governing B<xiy of the Indian 
Lac (fess CVmimittee, vice Mr. W. F. Dines, resigned. 


The Central Government have appointed Mb. A. Mktaxa (of Messrs. Ralli 
Brothers, Ltd.,) nominated by the Bengal Chaml>er of Commerce, to represent the 
shellac export trade, as a member of the Governing Body of the Indian Lac Cess 
Committee. 


Imperial Veterinary Research InstitiUe 

Consequent on the grant of leave to Mr. J. F. Shielaw, M.R.C.V.S., officiating 
Veterinary Research Officer in charge of Serology, Mb. R. L. Kaura, M.R.C.V.S., 
Assistant Serologist, Imperial Veterinary Beeearoh Institute, has been appointed 
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to hold charge of the current duties of the post of Veteiinary Research Officer in 
charge of Serology in addition to his own duties^ with effect from the 4th July 
1937, until further orders. 


Modraa 

Mr. P. H. Rama Reddi, M.A., B.So. (Agri.), B.Sc. (Forestry) (Edin.), I.A.S., 
Secretary, Indian Central Cotton Committee, Bombay and appointed Director of 
Agriculture, Madras, in relief of Rao Bahadur D. Ahakda Rao, has been granted 
leave on average pay for twenty-five days with effect from the 13th August 1937, 
the date from which his services have been replaced at the disposal of the Madras 
Government by the GOvemment of India. 


Me. R. W. Littlbwood, N.D.A., Ij^.S., Deputy Director of Agriculture, 
Live-stock, has been granted leave on average pay for three months and five days 
and in continuation leave on half average pay for eight months and twenty-five 
days from the 7th September 1937 or date of relief. 

A 

Mr. D. G. Munbo, B.So. (Aberdeen), Deputy Director of Agriculture, ban 
been granted an extension of leave on half average pay for five months from the 
Ist August 1937. 

A 

Bombay 

Rao Sahbb G. L, Kottur, Cotton Breeder, Southern Maratha Country, 
Dharwar, has been granted leave on average pay for one month with effect from 
the 10th August 1937. 

The services of the following officers of the Indian .Veterinary Service and the 
Bombay Veteriixary Service, Class II, have been transferred to fhe Government of 
Sind, with effect from Ist April 1936. 

Name of officer Post held 

Indian Veterinary Service 

Mb. J. H. G. Jbrbom, M.R.C.V.S., Superintendent, Civil Veterinary 
I.V.S. Departm^t, Sind and Rajputana. 

Bombay Vderitwry Service, Clou II 

Mb. C. S. G. Haji. Offioer in chmrge. Goat Virus Produoing 

Station, Karachi. 
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United Provinces 

Elhak Bahabtje Maxtlvi Abdtjl Qayum, Deputy Director of Agriculture, 
Western Circle, United Provinces, has been granted leave on average pay for 
4 months followed by leave on half average pay for 10 months and 13 days with 
eflFect from 3rd May 1937 to 16th July 1938, preparatory to retirement. 

4 

Mb. Vishnu Sharma, B.Sc. (Wales), State Tube-well Agricultural Develop- 
ment Officer, Meerut, has been appointed to peform the duties of the Deputy 
Director of Agriculture, Western Circle, Aligarh, in addition to his own as a tem- 
porary measure with effect from 3rd May 1937, vice Khan Bahadxtb Maulvi 
Abdul Qayum. 


Mr. R. D. Fobdham, officiating Deputy Director of Gardens, United Provinoes, 
will continue as such after 16th January 1937, vice Mr. W. Head, retired. 


Punjab 

Khan Bahadur Maulvi Fateh-ud-Din, M.B.E., B.A., M.R.A.S., A.R.H.S., 
I.A.S., resumed charge of his appointment as Deputy Director of Agriculture, 
JuUundur, on the Slst July 1937, relieving Mr. H. G. Sadek, B.A., who reverted 
to his substantive appointment of Extra Assistant Director of Agriculture. 


Central Provincesr and Berar 

Mb. E. a. H. Chubohxll, B.So. (Edin.), of the Indian Agricultural Service, 
has been granted leave on half average pay for one month commencing from the 
11th October 1937 in extension of the leave already granted to him. 

A 

Rai Bahadfk R. V. PnxAi, G.B.V.C., Post Graduate R.V.C. (Edin.), has been 
reposted as Deputy Director of Veterinary Services, Central Provinces and Berar. 

4 

On relief by Rai Bahaditb R. V. Pillai, G.B.V.C., Post Graduate R.V.C. 
(Edin.), Mb. P. S. Natb, G.B.V.C., offidating Deputy Director of Veterinary 
Services, Central Provinces and Berar, has reverted to his substantive appointment 
as Assistant Director of Veterinary Services, Nagpur, and will hold charge of the 
office of the Extra Assistant Director of Animal Husbandry, in addition to his own 
duties. 
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Bmrma 

U Tnm Sv, D.I.C., B.Ag., B.AB., Claaa I, has, on ratnrn frcnn leave, been 
repOeted a« Ifyoologiat, Banna, witii Iwadquartera at Mandalay in plaoe of Mb. D. 
BrnuD, B.6c., B JLB., Claw I, aho will mnain aa Principal, Agricultural College 
and Economic BotMuat, Banna, with headquarters at Mandalay. 

A 

U Tttn Yve, Burma Agricultural Service, Class TI, Assistant Director of 
Agriculture, West Central Circle, Magwe, has been transferred to Mandalay and 
appointed to hold charge of the duties of Deputy Director of Agriculture, Northern 
CSrole, in plaoe of Mb. W. M. Olabkb, M,B.B., proceeding on leave. 



lift of Agneohurai t^uUicotioiis inln^&’om lit FeibrnoiiF 

to 31st July 1937 


Title 


AQthot 


Where publii^ed 


GENERAL AGRICULTURE 


Agticuitwre cmd Livestock in India^ 
Vol. VII, parte, 2 to 4. Annual 
eubBcription Ra. 6 or 9d, 
(A bi-monthly journal of agri- 
culture and animal husbandry 
for the general reekder interested 
in agriculture or livestock in 
India or the Tropics) 


Issued under the autho- 
rity of the Imperial 
Council of Agricultural 
Research 


Manager of Publications 
Delhi. 


The Madras Agricultural Journals 
Monthly. Aimued subscription 

Ra. 4 


Published by the M. A. 
S. Union, Agricultural 
Research Institute, 
Coimbatore 


The Secretary, M. A. S . 
Union, Agricultural 
College, LawleyRoad, 
P, O. 


The Journal of the Trichinopcly 
Distriel Agtictdtural Associa- 
tion, (English and Tamil). 
Quarterly. Annued subscrip- 
tion Re. 1-B-O for non-members, 
free for members 


Issued by the Trichino- 
poly District Agricul- 
tural Association, Teppa- 
kulam Post 


The Secretary, The 
Trichinopcly District 
Agricultural Associa- 
tion, Teppakulam 
Post. 


The Journal of the Mysore Agri- V, K. Badami (Chief 
cultural and Experimental Union, Editor), 

Quarterly. Price As. 12 per 
copy 


The Secretary, The 
Mysore Agricultural 
amd Experimental 
Unictek, Seshadri Road, 
Bangalore. 


Mysore Vyavasaya Shodhaha N. Venkat6ubbaya(Chief 
Scmffhada Patrike (Kannada). Editor) 

Monthly. Annual subscription 
Rs. 8. Single copy As. 4 


Ditto. 


The Poona Agricultural CcUege 
Magasine, Quarterly. Annusd 
sub^ription Rs. 2-8-0. 


V. O. Deahpande and The Editor, Poona 
S. M. Rao (Editors). cultural CdUege Moga^ 

sine, Pocma. 


Bhelki and Shetkari (Marathi). 
Monthly. Annual subscrip- 
ticm Be. 1-8-0. 


Vasudev Ganesh Pande 


The Editor, Shsiki and 
Shetkari^ Agricultural 
College, Poona. 
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TiUe Author Where publiahed 


GENERAL AGRICULTURE-^jon^d. 

The PlarUera^ Jowrnal and Agri- I Theo H. Thom© (Editor) The Manager, The 
eulturiet. Fortaaightly, Annual | Planters' Jottrnal and 

aubscription Rs« 10 or 16a. | Agriculturist, Id Ezra 

' Mansions, CsJcutta. 

Krishi^Sampada (Bengali). N. K. Ghosh (Editor) The Manager, Kriehi 

Monthly. Annual subscrip- Sampada Office, 

tion Rs. 3. Dacca. 

Mufid-ul*Mazarain (Urdu) . Issued by the Depart- Government Printing, 

ment of Agriculture, and Stationery, United 

United Provinces. Provinces, Allahabad. 

Kisan Upharak (Hindi) . . Ditto . Ditto. 

The AUdhahad Farmer, Bi- B. M. Pugh (Editor). The Allahabad Agricul 
monthly. Annual subscrip- Published by the Agri- tural Institute, United 

tion in India Rs. 2. ] cultural Institute, Provinces (American 

i Allahabad. Presbyterian Mission), 

Allahabad. 

Seasonal Notes, Price As. 4 per Issued by the Depart- i Government Printing 
copy. ment of Agriculture, Punjab, Lahore. 

I Punjab. 

1 

Ktsan (Hindi). Quarterly. Issued by the A^cul- B. N. Sarkar, Senior 
Annual su^crip tion Rs. 2. As. 8 ' tural Association, Marketing Officer and 

per copy. Bihar. Editor, Kisan, Patna. 

The Nagpur Agricultural College Published by P. D. Nair, The Editor, The Nagpur 
Magazine, Quarterly. Annual Agricultural College, Agricultural College 

subscription Rs. 3. Nagpur. Magazine, College of 

I Agriculture, Nagpur. 

Annual Report of the Imperial i Issued by the Imperial , Manager of Publications 
Council of Agricultural Research,' Council of Agricultural Delhi. 

1936-37. Price Re. 1. , Research. 

I 

Annual Report of the Indian j Issued by the Secretary, Indian Central Cotton 
Central Cotton Committee, Indian Central Cotton i Committee, Bombay. 

Bombay, for the year ending | Committee. I 

Slst August 1936. Price Rs. 2. 

A Guide to Indian Cottons. Price 
As. 6. 


Ditto. 


Ditto. 
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Title 

! 

Author 

Where published 

GENERAL i 

1 

USRICULTURE-conftJ. 


Indian Central Cotton Committee — 

Issued by the Publicity 

Indan Central Cotton 

Ite Objects, Activities and 

Officer, Indian Central 

Committee, Bombay. 

Achievements (Tamil and 

Telugu). Pamphlet (Gratis). 

Cotton Committee. 

Summary Proceedings of the 33rd 
Half-yearly Meeting of the 
Indiem Centred Cotton Com- 
mittee. Price Re. 1. 

Ditto 

Ditto. 

Some Notes for the Use of State 
Agricultural Officers in Central 
India and Rajputana. 

T. R. Low . 

Director, Institute of 
Plant Industry, 

Indore. 

Tamil Songs on Agriculture 

Issued by the Department 

Government Press, 

(Tamil). I^eafiet No. 76 of the 
Department of Agriculture, 
Madras. 

of Agriculture, Madras. 

Madras. 

Coconut Cultivation. (Tclugu, 
Kemarese and Malayalam). 
Pamphlet No. 8 of the Depart- 
ment of Agriculture, Meidras. 
Free. 

J. 8, Patel . 

j 

Ditto , 

The Earth Scoop. Leaflet No. 78 
of the Department of Agricul- 
ture, Mfikdras. 

N. G. Charley 

1 Ditto. 

i 

j 

Improved Turmeric Polisher. 
Leaflet No. 80 of the Department 
of Agriculture, Madras. 

Ditto 

Ditto. 

Note on Nilgiri Agriculture. 
Pamphlet No. 10 of the Depart- 
ment of Agriculture, Madras. 
Free. 

D. G. Munro . . i 

1 Ditto. 

Some Practical Hints on Bee- 
keeping. Bulletin No. 37 of the 
Department of Agriculture, 
Madras. Reprinted. 

S. Ramachandran 

1 Ditto. 

Villagers* Calendar for 1937-38 

Issued by the Depart- 

Ditto.*' 

(Tamil, Telugu and Kanarese), 
Frioe Anna 1, 

ment of Agriculture, 
Madras. 
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TiOe 

Author 

Where published 

1 

GENERAL AGRICULTURE-amft^. 


Annual Report of the Department 
of Agriculture, Bombay Preei- 
denoy, for the year 1935-36. 
Price As. 10. 

Issued by the Depart- 
ment ci Agriculture, 
Bombay Presidency. 

Government Central 

Press. Bombay. 

Report on the Administration of 
the Department of Agriculture, 
United Provinces, for the year 
ending 30th June, 1936. Price 
As. 6. 

Issued by the Depart- 
ment of Agriculture, 
United Provinces. 

Superintendent, Print- 
ing and Stationery, 
United Provinces, 

Allahabad. 

Hints for the Cultivation of Roses. 
Bulletin No. 69 of the Depart- 
ment of Agriculture (revised 
edition of Bulletin No. 36). 
Price As. 2. 

R. D. Fordham 

Ditto. 

Vegetable growing in the Plains of 
the United Provinces. Bulletin 
No. 70 of the Department of 
Agriculture. Price As. 4. 

W. 8. Smith 

Ditto. 

General Information about Sugar- 
cane Crop in United Provinces. 
Leaflet No. 37 of the Depart- 
ment of Agriculture. Free. 

Issued by the Depart - 
meat of Agriculture, 
United Provinces. 

Ditto. 

Improved Methods of Cultivation 
and other Important Cultural 
Operations of Sugarcane. Leaf- 
let No. 38 of the Department of 
Agriculture. Free. 

Ditto 

i 

Ditto. 

Irrigation of Sugarcane Crop. 
Leaflet No. 39 of the Depart- 
ment of Agriculture . Free . 

Ditto 

1 

Ditto. 

Manuring of Sugarcane Crop in 
United Provinces. Leaflet No. 
40 of the Department of Agri- 
culture. Free. 

Ditto 

Ditto. 

1 

The UtiHsation of Molasses as a 
Manure for Sugaroane. Leaflet 
No. 41 of Ihe D^Mirtment of 
Agriculture. Free. 

Ditto 

Ditto. 

[ 




LIST OF AGRICULTURAL PUBLICATIONS IN INDIA 


791 


Title 

Author 

Where published 

GENERAL AGRICULTURE-coNtd. 

Ratooning of Sugarcane (English i Issued by the Depart- 1 

Superintendent, Print- 

and Hindi)* Leaflet No. 42 of 

ment of Agriculture, 

ing and Stationery, 

the Department of Agriculture. 
Free. 

1 United Provinces. 

1 

United Provinces, 

Allahabad, 

The Elephant or Napier Grass 
(Urdu and Hindi). Leaflet No. 
46 of the Departoent of Agri* 
culture. Free, 

i 

Ditto 

Ditto. 

The Berseem Grass (Urdu). Leaf- 
let No. 46 of the Department 
of Agrictilture. Free. 

Ditto 

Ditto. 

Linseed Cultivation in United 
Provinces and its Importance in 
Indian Industries and Trade 
(Urdu). Leaflet No. 66 of the 
Department of Agriculture. 
Free. 

Ditto 

Ditto. 

Improved Jowar Varieties and 
their Importance in United Pro- 
vinces (Urdu). Leaflet No. 66 
of the Depaitoent of Agricul- 
ture. Free. 

Ditto 

Ditto. 

Bunn Hemp Cultivation in United 
Provinces and its Importcuice 
in the Indian Industries and 
Trade (Urdu). Leaflet No. 67 
of the Department of Agriculture. 
Free. 

Ditto 

Ditto. 

Sanai hi Kiirhi aur San banane Id 
huchh Kairwnad Batain (Urdu). | 
Leaflet No. 60 of the Depart- 
ment of Agrioultine. Free. 

Ditto 

Ditto. 

Guide to Varieties of Cotton for 

Issued by the Depart- 

Government Printing 

1937. Leaflet No. 135 of the 
Department of Agriculture, 
Imjab. Free. 

ment of Agriculture, 
Punjab. 

Punjab, Lahore. 

1 
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Title 

1 

Author 

i 

Where published 

GENERAL AGRlCULTURE-6onf(i. 

A Short Summary of Important 
Results arrived at or indicated 
by the Field E3q)eriments con- 
ducted by the Research Officers 
and Deputy Directors of Agri- 
culture at the Central Research 
Institute, Lyallpur and the Agri- 
cultural Stations in the Punjab, 
during 1936. Free. 

Issued by the Depart- 
1 mont of Agriculture, 

' Punjab. 

1 

1 

1 

1 

1 

Government Printing 
j Punjab, Lahore. 

1 

Report on the Operations of the 
l^partment of Agriculture, 
Punjab, for the year ending 
30th June 1936. IWce As, 8. 

j Ditto 

1 

Ditto. 

A Note on Power Pumping Instal- 
lation for Irrigation Purposes. 
Bulletin No. 1 of 1937 of the 
Department of Agriculture, 
Bihar. Free. 

Issued by the Depart- 
ment of Agriculture, 

1 Bihar. 

Government Press, 

Bihar, Gulzarbagh. 

Annual Reports on Experimental 
Farms, Nagpur, Akola, Adhar- 
tal, Chhindwara, Powarkhera 
and Raipur, for the year ending 
the 3l8t March 1936. Price 
Re. 1-8. 

Issued by the Depart- 
ment of Agrioulture, 
Central Provinces and 
Berar. 

I 

1 

Government Printing, 
Central Provinces, 

and Berar Nagpur. 

• 

Improved Varieties of Crops re- 
commended by the Agriculture 
Department for Chattisgarh 
(English and Hindi). Leaflet 
No. 11 of 1937 of the Depart- 
ment of Agriculture, Central 
Provinces and Berar. 

Ditto . • , 

1 

Ditto. 

Cultivation of Onions (English, 
Hindi and Marathi) Leaflet 
No. 12 of 1937 of the Depart- 
ment of Agriculture, Central 
Provinoes and Berar. 

i 

Ditto 

Ditto. 

Annual Report of tlie Department 
of Agrioulture, Assam, for 1935- 
86. 

Issued by the Depart- 
ment of Agriculture, 
Assam. 

Government Press, 

Assam, Shillong. 
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Title 

Author 

Where published 

GENERAL AGRICULTURE-conttf. 


A Short Note on Research Work 
on Faddy in Orissa. Bulletin 
No. 6 of the Department of 
Agriculture, Orissa. 

Issued by the Director of j 
Develoianent, Orissa. ; 

Orissa Government 

Press, Cuttack. 

Bdhar, Bulletin No. 3 of the 
Department of Agriculture, 
Orissa. 

Ditto 

Ditto. 

Mysore Agricultural Calendeur for 
1937 (English and Kemnada), 
Price: English As. 2. Kannada 
Anna 1. 

Issued by the Department 
of Agriculture, Mysore. 

Director of Agricul- 
ture, Mysore, Banga- 
lore. 

Annual Report of the Coffee 
Scientific Officer, Mysore, 1936- 
37. Mysore Coffee Experiment 
Station Bulletin No. 16. Price 
As. 4. 

W. W. Mayne 

Ditto. 

Soya Bean (MalayeJam) 

T. C. Kochunni Pillai 

Government Press, 

Travancore, Trivan- 
drum. 

Iron Plough (Tamil) . 

P. Padmanabha Iyer 

Ditto. 

Tomato Cultivation . 

M. Madhavem 

Ditto. 

A Kind of Furnace for the Pro- j 
paration of Areoanut for Chew- | 
ing Purposes (Malayalam). 
(I^flet). 

Issued by the Depart- 
[ ment of Agriculture^ 
j Cochin, Trichur. 

j Cochin Government 

Press. Emaculam, 

Bee-keeping in the State (Mala- 
yalam). (Bulletin). 

1 Ditto 

1 

Ditto. 

1 

1 

Annual Administration Report of 
the Department of Agriculture, 
Hyderabad, for 1844 F. {6th 
June 1934 to 5th June 1936). 
Price R«. 2, 

Issued by the Director 
of Agriculture, Hydera- 
bad, Deccan. 

1 Agricultiu*al Direo- 

1 torate, Hyderabad, 

1 Deccan. 

i 

1 

H^port on the Experimental and 
Research Work for 1343 F. 
Price Ra, 2. 

Ditto 

Ditto. 


B 
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Title 

Author 

Where pubhshed 

GENERAL AGRICULTURE-eoncM 


Annual Administration Reports of 
the Tea and Coffee Scientific 
Officers of the United Planters’ 
Association of Southern India 
for the year 1936-37. 

United Planters’ Asso- 
ciation of Southern 
India, Coonoor. 

United Planters’ Asso- 
ciation of Southern 
India, Glenview, 

Coonoor, Nilgiris. 

AGRICULTURAL STATISTICS 


Report on the Accuracy of the AU- 
India Cotton Forecasts of 1934- 
35 and 1986-36 Season. Statis- 
tical Leaflet No. 5 of the Indian 
Central Cotton Committee. 
First Issue (1934-36). Price 
As. 2. 

Issued by the Secretary, 
Indian Central Cotton 
Committee, Bombay. 

Indian Central Cotton 
Committee, Bombay. 

Report on the Staple Length of 
Indian Cotton Crop of 1936-37 
Season. Statistical Lee^et 

No. 1 of the Indian Central 
Cotton Committee. Fourth 

Issue (1936-37). Price Anna 1. 

Ditto 

Ditto. 

Season and Crop Report of the 
Bombay Presidency, for the 
year 1936-36. Price As. 6. 

Issued by the Depart- 
ment of Agriculture, 
Bombay Presidency. 

Government Central 

Press, Bombay. 

h 

Season and Crop Report of Bengal 
for 1936-37. Price As. 4. 

Issued by the Director 
of Agriculture, Bengal. 

Bengal Government 

Press, Alipore, Calcutta. 

Quinqueimial Report on the Crop 
Cutting Experiments of Bengal 
for the years 1932-33 to 1936-37. 
Price As. 4. 

Ditto 

Ditto. 

Agricultural Statistics, Bihar, 
1935-36. Price Rs. 2. 

Issued by the Depart- 
ment of Agriculture, 
Bihar. 

Government Press, 

Bihar, Gulsarbagh. 

SUGAR RESEARCH 


Open Pan Boiling for Our and 
Sugar Manufacture. Leaflet 
No. 43 ci the Department of 
Agriculttirei United Provinces. 

pl^. 

Issued by the Depart- 
ment of Agriculture, 
United Provinces. 

Superintendent, Print* 
ing and Stationery* 
United Provinces, 

Allahabad. 
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Title 

Author 

Where published 

SUGAR RESEARCH-conti. 


How to Distinguish Co. 331 from 
Co. 213 (with a Diagram). 
Free. 

Issued by the Depart- 
ment of Agriculture, 
Bihar. 

Government Press, 

Bihar, Gulzarbagh. 

Instructions for Sampling of Cane 
at the Farm. Leaflet No. 3 
of 1937 of the Department of 
Agriculture, Bihar. 

Ditto 

Ditto. 

1 

Sugarcane Cultivation (Malayalam) 

Issued by the Depart- 
ment of Agriculture, 
Cochin, Trichur. 

Cochin Govranment 

Press, Emaoulam. 

COTTON TECHNOLOGY 


Further Tests on Indian Cottons 
with Different Systems of High 
Draft Spinning. Technological 
Bulletin No. 37. Price Re. 1. 

R. P. Richardson and ; 
Nazir Ahmad. i 

i 

Indian Central Cotton 
Committee, Bombay. 

The Effect of Twist on the 
Strengtli and Length of Cotton 
Fibre. Technological Bulletin 
No. 22. Price As. 8. 

i 

Harirao Navkal and 
Nazir Ahmad. 1 

i 

Ditto. 

Spitming Test Report (No. 808) 
on Samples of Berar Cotton, 
1936-37. Technological Circular 
No. 276. Price As. 4. 

Director, Taclmological i 
Laboratory, Indian ! 

‘ Central Cotton Com- 
1 mittee, Bombay. 

Ditto. 

Spinning Test Report (No. 809) on 
Samples of C. P. No. 1 Cotton, 
1936-37, Teohnologioal Circular 
No. 277. Price As. 4. 

Ditto . . I 

Ditto. 

Spinning Test Report (No. 810) 
on Samples of Khande^ Cotton, 
1936-37* Teohnologioal Ciroulai 
No, 278, Price As, 4, 

Ditto 

Ditto. 

Teehnolog^oal Report on Late 
Verum (Naronr), 1936-87. 
Technological Oiroular No, 279, 
As» 4, 

Ditto 

Ditto. 
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Title 

Author 

Whm published 

COTTOf 

I TECHNOLOGY-oontd 


Technological Report on Punjab- 

Director, Technological 

Indian Central Cotton 

American 189 F., 1936-37. 

Technological Circular No. 280. 
Price As. 4. 

Laboratory, Indian 

Central Cotton Com- 
mittee, Bombay’. 

Committee Bombay. 

Spinning Test Report (No. 812) 
on Samples of Farm -Westerns 
Cotton, 1936-37. Technological 
Circular No. 281. Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 813) 
on Samples of Broach Cotton, 
1936-37, Technological Circu- 
lar No. 282. Price As. 4. 

Ditto . . i 

Ditto. 

Spinning Test Report (No, 819) 
on Samples of Surat Cotton, 
1936-37. Technological Circu- 
lar No. 283. Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 820) 
on Samples of Jagadia Cotton, 
1936-37. Technological Circu- 
lar No. 284. Price As. 4. 

Ditto . . 1 

I 

Ditto. 

Spinning Test Report (No. 821) 
on Samples of Broach/Cotton, 
1936-37, Technological Circu- 
lar No. 286. Price As. 4. 

Ditto 

• 

Ditto. 

Spinning Test Report (No. 826) 
on Samples of Muttia Cotton, 
1936-37. Technological Circu- 
Ifiu* No. 286. Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 826) 
on Samples of Nanded Cotton, 
1936-37, Technological Circu- 
lar No. 287, Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 827) 
on Samples of Bailhongal 
Cotton, 1936-37^ Technological 
Ciroulw No. 288. Priee As. 4. 

Ditto 

Ditto. 
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Title 

Author 

Where published 

COTTON 

TECHNOLOGY-^rf. 

Spinning Test Report (No. 828) 

Director, Technological 

Indian Central Cotton 

on Samples of Navsari Cotton, 
1936-37. Technological Circu- 
lar No. 289. Price As. 4. 

Laboratory, Indian 

Central Cotton Com- 
mittee, Bombay. 

Committee, Bombay. 

Spinning Test Report (No. 829) 
on Samples of Punjab-American 
Cotton, 1936-37. Technological 
Circular No. 290. Price As. 4. 

Ditto 

1 

Ditto. 

Spinning Test Report (No. 830) 
on Samples of Hubli Kumpta 
Cotton, 1936-37. Technological 
Circular No. 291. Price As. 4. 

Ditto 

1 

Ditto. 

Spinning Test Report (No. 834) 
on Samples of Surat Cotton, 
1936-37. Technological Circu- 
lar No. 292. Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 836) 
on Samples of Kampala Cotton, 
1936-37. Technological Circu- 
lar No. 293. Price Ab. 4. 

Ditto 

Ditto. 

Technological Report on Sind 
Sudhar (289F), 1936-37. Tech- | 
nological Circulcu' No. 294. 
Price As. 4, 

Ditto 

Ditto. 

Spinning Test Report (No. 837) 
on Samples of Kadi Viranxgam 
Cotton, 1936-37. Technological 
Circular, No. 296. Price As. 4. 

Ditto 

! 

Ditto. 

i 

1 

Spinning Test Report (No. 838) 
on Samples of Jinja Cotton, 
1986-37. Technological Circu- 
lar No. 296. Price As. 4. 

Ditto 

1 

1 Ditto. 

1 

Spinning Test Report (No. 840) 
on Samples of African Busoga, 
1936-87. Technological 
cular No, 297, Price As, 4. 

Ditto 

I Ditto. 
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Title 

Author 

Where published 

COTTON 

TECaNOLOGY~<»n<d 


Spinning Test Report (No. 846) 

Director, Technological 

[ Indian Central Cotton 

on Samples of Jagadia Cotton, 
1936-37. Technological Cir- 
cular No. 298. Price As. 4. 

Laboratory, Indian 

Central Cotton Com- 
1 raittee, Bombay. 

Committee, Bombay. 

Technological Reports on Surat 
1027 A* L. F., 1936 37. Tech- 
nological Circulcir No. 299. 
Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 846) 
on Samples of Keidi Cotton, 
1936-37. Technological Cir- 

cular No. 300. Price As. 4. 

Ditto 

1 

I 

Ditto. 

Spinning Test Report (No. 847) 
on Scunples of Bavla Cotton, 
1936-37. Technological Cir- 
cular No. 301. Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report. (No. 848) 
on Samples of Westerns Cotton, 
1936-37. Technological Cir- 
cular No. 302. Price As. 4. 

Ditto 

Ditto. 

Technological Report on Cambodia 
Co. 2 (Cambodia 440), 1936-37. j 
Technological Circular No. 303. 
Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 860) 
on Samples of Bijapur Cotton, 
1936-37. Technologiccd Cir- 
cular No. 304. Price As. 4. 

Ditto 

i 

Ditto. 

Spinning Test Report (No. 861) 
on Samples of Farm Westerns 
Cotton, 1936-37. Technological 
Circular No. 305. Price As. 4. 

Ditto 

1 

Ditto. 

1 

Spinning Teat Report (No. 862) 
on Samplee of Bagalkote Cotton, 
1936-37. Teob^logioal Cir- 
cularNo. 306. Prioa As. 4. 

1 

Ditto 

1 

Ditto. 

1 

1 
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Author Where published 


COTTON TECHNOLOGY-conld. 


Spinning Test Report {No. 864) 
on Samples of Upland Cotton, 
1936-37, Technological Cir* 
culeur No. 307. Price As. 4. 

Spinning Test Report (No. 869) 
on Samples of A. R. Busoga 
Cotton, 1936*37. TechnologicfiJ 
Circular No. 308. Price As. 4. 

Spinning Test Report (No. 860) 
on Samples of A. R. Kampala 
Cotton, 1936-37. Technological 
Circular No. 309. Price As. 4. 

Spinning Test Report (No. 862) 
on Samples of Westerns Cotton, 
1936-37. Technological Cir- 
cular No. 310. Price As. 4. 

Spinning Teat Report (No. 863) 
on Samples of Northern Cam- 
bodia Cotton, 1936-37, Techno- 
logical Circular No. 311. Price 
As. 4. 

Spinning Test Report (No. 864) 
on Samples of Navsari Cotton, 
1936-37. Technological Cir- 
culeur No. 312. Price As. 4. 

Spinning Test Report (No. 866) 
on Samples of Tiruppur Cambo- 
dia Cotton, 1936-37. Techno- 
logical Circular No. 313. Price 
As. 4. 

Spinning Test Report (No. 866) 
on Samples of Miraj . Cotton, 
1936-37. Technological Cir- 
cular No. 314. Price As. 4. 

Spinning Test Report (No. 869) 
on Samples of Dholleras Cotton, 
1936-87. Technological Cir- 
cular No. 316. Price As. 4. 



Indian Central Cotton 
Committee, Bombay. 


Ditto. 


Ditto. 


Ditto. 


Ditto. 


Ditto. 


Ditto. 


Ditto. 


Ditto. 
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Title 

Author 

Where published 

COTTON 

Spinning Test Report (No. 871) 
on Samples of Kumpta Cotton, 
1936-37. Technological Cir- 
cular No. 316. Price As. 4. 

f TECHNOLOGY-^M 

Director, Technological 
Laboratory, Indian Cen- 
tral Cotton Committee, 
Bombay. 

Indian Central Cotton 
Committee, Bombay. 

Spinning Test Report (No. 872) 
on Samples of Karunganni 
Cotton, 1936-37. Technological 
Circular No. 317. Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 873) 
on Samples of Kalagin Cotton, 
1936-37. Technological Cir- 
cular No. 318. Price As. 4. 

Ditto 

Ditto. 

pinning Test Report (No. 874) 
on Samples of Tinnevelly 
Cotton, 1936-37. Technological 
Circular No. 319. Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 876) 
on Samples of Cambodia Cotton, 
1936-37. Technological Cir- 
cular No. 320. Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 876) 
on Samples of A. R. Jinja 
Cotton, 1936-37. Technological 
Circular No. 321. Price As. 4. 

Ditto 

Ditto. 


FRUITS 


Preparation of Guava Jelly (Urdu 
and Hindi). Leaflet No. 61 of 
the Department of Agriculture, 
U. P. Free. 

Issued by the Depart- 
ment of Agriculture, 
United Provinces. 

Superintendent, Print- 
ing and Stationery, 
United Provinces, 

Allahabad. 

Pruning of Deciduous Fruit Trees. 
Bulletin No. 18 of the Depart- 
ment of Agriculture, U. P. 

Price As. 2-6. 

R. S, Singh . • 

( 

1 

Ditto. 

Cultivation of Figs (Urdu). Leaf- 
let No. 6 of the Department of 
Agriculture, Hyderabad. 

Issued by the Depart- 
ment of Agriculture, 
Hyderabad. 

Deputy Director of 
A^culture and Horti- 
culturist, Hyderabad. 
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Title 

Author 

Where published 


FRUITS-conW. 


Cultivation of Oranges. Leaflet 
No. 7 of the Department of 
Agriculture, Hyderabad. Free. 

Issued by the Depart- I 
ment of Agriculture, 1 
Hyderabfiki. i 

Deputy Director of 
Agriculture and Horti- 
culturist, Hyderabad, 

Cultivation of Mangoes. Leaflet 
No. 8 of the Department of 
Agriculture, Hyderabad. Free. 

Ditto . . j 

Ditto.' 


LAC 


Annual Report of the Indian Lac | 
Research Institute for the year i 
1935-36. 

Issued by the Indian Lac 

1 Research Institute, 

! Namkum, Ranchi. 

1 

Director, Indian Lews 
Research Institute 

Namkum, Ranchi. 

Annual Report of the Indian Lao 
Research Institute for the year 
1936-37, May 1937. 

1 

' Ditto 

1 

i 

Ditto. 

Estimation of Orpiraent in Shellac. 
Bulletin No. 20. Price As. 2. 

M. Rangaswami and 
H. K. Sen. 

Ditto. 

Some Information and Advice to 
Shellac Manufacturers, 1937. 

1 

Issued by the Indian 
Lcfcc Research Institute, 
Namkum, Ranchi. 

Ditto. 

1 

Some Analytical Data for Pure I 
Shellacs, 1937. ' 

Ditto 

Ditto 

AGRICULTURAL SCIENCE 



Gbnsbai, 


The Indian Journal of Agricul- 
tural Science, Vol. VII, pewts 1 
to 3. Annual subscrip tmn 
Rs. 16 or 24«. (Original scienti- 
fic work in the various branches 
of science applied to agriculture, 
formerly published in the 
Memoirs of the Imperial De- 
partment of Agriculture in India 
is now published in the Indian 
Journal of Agricultural Science.) 

1 Issued under the Autho- 
, ’"rity of the Imperial 

1 Council of Agricultural 
Rese«*ch. 

1 

i 

Mnnager of Publications, 
Delhi. 

Scientific Reports of the Imperial 
Agricultural Research Institute, 
New Delhi, for the year 1936-36 
including the Report of the 
Sugarcane Expert. 

Issued by the Director, 
Imperial Agricultural 
Research Institute, New 
Delhi. 

Ditto. 


8 
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Title 

Author 

f 

Where published 

( 

AGRICULTURAL SCIENCE— conid. 


Botasy 


The Distribution of Gossypium 
and the Evolution of the Com- 
xneroial Cottons. Paper No. 7 
of the Indian Central Cotton 
Committee. 

J. B. Hutchinson . 

Director, Institute of 
Plant Industry, Indore. 


CBtBMISTBY 


The Use of Manures in the Madras ! 
Presidency (Tamil and Malaya- 
lam). Pamphlet No. 9 of the 
Department of Agriculture, 
Madras. Free. 

P. Venkataramiah . 

Government Press, 

Madras. 

Preparation of Artificial Farm- 
yard Manure from Surplus 
Waste Materials from the Fields 
(English, Hindi and Marathi). 
Leafiet No. 13 of 1937 of the 
Depcurtment of Agriculture, 
Central Provinces and Berar. 
Revised. Price Re. 1-8-0. 

Issued by the Depart- 
ment of Agriculture, 
Central Provinces and i 
Berar. 

1 

Government Printing, 
Central Provinces and 
Berar, Nagpur. 

The Preparation of Starch and 
Dextrin from Broken Rice. 
Bulletin No. 33 of the Depart- 
ment of Agriculture, Burma. 
Price As. 2. 

1 

S. P. Aiyar . 

i 

1 

1 

1 

The Superintendent, 

Government Printing 
and Stationery, Burma, 
Rangoon. 

The Preparation of Useful Pro- 
ducts ^m Citrus Fruits. Price 
As. 2. 

i 

Ditto . . 1 

Ditto. 

The Preparation of Btarch from 
Broken Bice. iMfiet No. 82 
of the Department of Agricul- 
ture, Burma. Free. 

Ditto 

Director of Agriculture, 
Burma, Rangoon. 
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AGRICULTURAL SClENCE-cc^. 

Entomology 

Li«t of Publications on Indian Compiled by the Imperial Manager of Publications, 
Entomology, 1936. Miscella* Entomologist, Imperial Delhi. 

neouB Bulletin No. 14 of the Agricultural Research 

Imperial Council of Agricul- Institute, Pusa. 
tural Research. Price Re. 1-4-0. 

The Mango Hopper. Leaflet No. | M. C. Cherian . Government Press, 

77 of the Department of Agri- j j Madras, 

culttire, Madras. ; | 

! 

Insect Pests of Crops. Hulletin | Issued by the Directt>r of | Onssa Government 
No. 5 of the Department of DovolopmeJit, Orissa, Press, Cuttack. 
Agriculture, Orissa. 1 

Insect Pests on Mustard and > Ditto. Ditto. 

Mung. Bulletin No. 4 of the i , 

Department of Agriculture, 1 

Orissa. I j 

Coffee Stem Borer (Xylotrechus Issued by the Depart- Dnector of Agriculture, 

Quadripes {Charr) and Its Con- ment of Agriculture, Mysore, Bangalore, 

trcl. Circular No. 57 of the Mysore. i 

Department of Agriculture, 

Mysore. 

Cantheyla rotunda which attacks Issued by the Depart- Cochin Goverimient 

Coconut Trees, Plantain Loaves ment of Agriculture, Press, Ernaculam. 

€md Areoanut Trees (Malaya- Cochin, 
lam). 

Plant Disbasbs 

The Leaf Curl Disease of Chillies. M. C. Cherian . Gk>vemmeDt Preas, 

Leaflet No. 73 of the Depart- Madras, 

ment of Agriculture, Madras 
(Telugu). 

Bud Rot on Coconut Palma in , McRae and F. T. Sbaw . Ditto. 

Malabar District. Leaflet 

No. 74 of the Department of i 

Agriculture* Madras (English i 

and MalayeJam). I 

I 

Mahali Disease of Arecanuts in I K. T. Aiwa . . . i Ditto. 

South Kanara (English and I 

BLaiiareae). j 
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TiiJb Author , Where published 


AGRICULTURAL SCIENCE- 

Plant Diseases— coTiid. 

Angular Leaf Spot of Cotton. Issued by the Depart- (government Printing, 
Leaflet No. 138 of the Depart- ment of Agriculture. Punjab, Lahore, 

ment of Agriculture, Punjab, Punjab. 

Free. 

Factors Affecting Spray Success W. W. Mayne . . Director of Agriculture, 

in the Control of Coffee Leaf Mysore, Bangalore. 

Disease (HemUeia VaetcUrix B 
and Br). Bulletin No. 16 of 
the Mysore Coffee Experiment ! 

Station. 

VETERINARY SCIENCE AND ANIMAL HUSBANDRY 

Agriculture and Livestock in India, Issued under the aiitho Manager of I'^ibhea- 
Vol. VII, parts 2 to 4. Annual rity of the impeiial tions, Delhi, 
subscription Hs. 6 or 9^. 9d. Council of Agricultural 
(A bi-monthly journal of agri- Research, 
culture and ammal husbandry 
for the general reeider interested 
in agriculture or live-stock in , 

India or the Tropics). | 

The Indian Journal of Veterinary I Ditto . . Ditto. 

Science and Anvmal Husbandry, | 

Vol. VII, parts 1 and 2. Annual 

subscription Rs. 6 or 9s. 9d. (A * 

quarterly journal for the pub- ‘ 

lication of scientific matter re- i | 

lating to the health, nutrition | ' 

and breeding of live-stock). i ( 

The Indian Veterinary Journal. P. Srinivasa Rao (Etlit or) The Editor, The Indian 
(The Journal of the All-India V cU r inary Journal, 

V eterinary Association). . Wallujah Road, 

Quarterly. Annual subscrip- Madras, 

tion Rs. 4 or 6«. for members 
and Bfl. 8 or 10«. for others. 

The UnUed Provinces Veterinary A. W. Hameod (Editor). The Editor, United 
Magazine (English and Urdu). Provinces Veterinary 

Monthly. Issued free to t Magazine, Moradabad. 

members of the United Pro- 
vinces Veterinary Association. 

m 

The Punjab Veterinary Journal Issued by the Punjab ' The Editor, The Punjab 

Veterinary Association. Veterinary Journal, 

I Lahore. 


1 
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VETERINARY SCIENCE AND ANIMAL HUSBANDRY-^ con/d 

C e n t r a l Provmces Veterinary Issued by the Central The Honorary Secre- 
JoumeU, Quarterly. i Provinces Veterinary tary, Central Provinces 

Association. Veterinary Associa- 

tion, Nagpur. 


H. N. Chelva Ayyangar 


Investigations on the Course and ! 
Distributicn of the Nerves sup- | 
plying Levator Anguli Scapuli 
and Rhomboideus Muscles and 
the formation of the Phrenic 
Nerve in the Ox, with Observa- 
tions on certain Anatomical 
Deviations. Scientific Mono- 
graph No. 11 of the Imperial 
Council of Agricultural Re- 
search. Price Ks, 4-10-0. 


Annual Report of the Imperial Issued by the Imperial 
Dairy Expert for the year Dairy Expert. 

1935-36. Price Re. 1-4-0 or i 

2 «. 


Manager of Publica- 
tions, Delhi. 


Conditions to be fulfilled for the J Issued by the Depart- Government Press, 
Grcmt of Premium for Breeding ment of Agriculture, | Madras. 

Bulls. Leaflet No. 2 of the ; Madras. 

Department of Agriculture, i 
Madras (Teunil, Telugu, Kana- 
rese and Malay alum) (Reprint- | 
ed). j 

Natural Incubation of Poultry ' R. W. Littlewood . . Ditto. 

(Tamil). 

Annual Report of the Civil Vote- Issued by the (Jivil Veto- Bengal Covemment 
rinary I^partment, Bengal, for rinary Department, ; Press, Alipore, Cal- 

for the year 1936-36. Bengal. I cutta. 


Report on the Sheep Breeding ! T. J. Egan 
Industry in Upper Garhwal. j 


. ! Superintendent, Print- 
ing and Stationery, 
United Provincee, 
Allahabad. 


Prospeotufi of Punjab Veterinary | Issued by the Depart- Government Printing, 
College, Lahore, for the Session ; ment of Veterinary Ser- Punjab, Lahore. 
1937-38. i vices, Punjab, Lahore. 
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Title Author Whaie pablialisd 


VETERINARY SCIENCE AND ANIMAL HUSBANDRY-cone;</. 

Sheep Husbandly in the Punjab, j L, W. Smith and Mumtaz Government Printing, 
Veterinary Bulletin No. 10 Hussain. Punjab, Lahore, 

of 1937 of the Department of 
Veterinary Services, Punjab. 

Free. 

An Improved Poultry House for Issued by the Depart- Ditto. 

Villages. Leaflet No. 137 of the ment of Agriculture, 

Department of Agriculture, j Punjab. 

Punjab. Free. i 

Gopalan (Hindi). Leaflet No. 2 j Issued by the Depart- | Government Press, 

of 1937 of the Department of j ment of Agriculture, | Bihar, Gulzarbagh. 
Agriculture, Bihar. Free. Bihar. | 

Conditions on which Bulls will be Issued by the Depart- Government Printing, 
given out by the Agriculture I ment of Agriculture, Central Provinces and 

Department for Improvement of i Central Provinces and ! Berar, Nagpur. 

Cattle (English and Marathi), j Berar. i 

Leaflet. Price Re. 1-8-0. i i 

j I 

Use of Oilcake as Fodder for Issued by the Director of | Orissa Government 
Cattle. Bulletin No. 1 of the Development, Orissa. | Press, Cuttack. 
Department of Agriculture, I 

Orissa. j 

Some Do’s and Don’ts in regard A. A. Monteiro . . j Director of Agiiculture, 

to Poultry and Sheep Breeding. | Mysore, Bangalore. 

Circular No. 68 of the Depart- • ! 

ment of Agriculture, Mysore. | 

I 

Annual Report of the Civil Veteri- | Issued by the Civil Vete- Government Press, 

nary Department, Mysore, | rinary D^artment, Bangalore. 

! Mysore, 



Recent Publications of the Imperial Agricultural Bureaux 

I. Obtainable from the Imperial Bureau of Soil Science, Rothambted 
Experimental Station, Harpbnden, Herts 

Periodical Abstracts 

List of pablicatioiui and papers on Soil Science published in the Empire Over- 
seas in— 

1933 1 0 

1934 1 0 

Soil Research in the British Empire published in 1985 .... 1 0 

Lists of Publications relating to Soils and Fertilisers — 

Published monthly, per annum, post free . . . . . 10 0 

Monthly Letters— 

Free to recipients, within the British Empire, of ** Publications relating 
to Soils and Fertilisers*’. Subscription, outside the Empire, per 
annum ........... 4 0 

Recent Developments in Soil Analysis — 

Quarterly Supplement to the above publications. Separate copies, 

each ............ 0 6 

Occasional Papers 

Technical Communications — 

34. Tropical Soils in relation to Tropical CYops ..26 

Annual Report : For the year 1933-34 . . .0 6 

„ 1934-36 0 6 

„ 1935-36 ...0 6 

Bibliographies— 

Bibliography on CJoffee ......... 2 0 

Catalogue of Journals and Periodicals in the Library of Rothamsted 

Experimental Station ......... 2 0 

Special Publication— 

The Katamorphism of Igneous Rocks under Humid Tropical Conditions 

(by the late Sir J. B. Harrison) ....... 6 0 

Bibliography of Soil Science, Fertilizers and General Agronomy^ 1981-34 25 0 

11. Obtainable from the Imperial Bureau of Animal Health, Veterinary 
Research Laboratory, New Haw, Weybridge, Surrey 
Abstracting Journal 

The Veterinary Bulletin— 

1981. Vol. 1. Quarterly (1st Number, April) ..... 7 6 

Annual subscription ......... 20 0 

Subeequent volumes. Monthly (Ist Number, January) 6 0 

Annual subeoriptionipostage paid) . . 40 0 

( 807 ) 
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Indexing PMicaHon $* d» 

Index V6terinari!l8«-~Four issues a year. First issue, April 1038. Annual 
Subscription (postage paid). Volumes I to III mimeographed, Volume 
IV onwards printed 100 0 

III. Obtainable fbom the Impebial Buebau op Animal Nutrition, Rowett 
Reseaboh Institute, Buoksbubn, Abebdeen 

Journal 

Nutrition Abstracts and Reviews. (Issued under the direction of the Imperial 
Agricultural Bureaux Council, the Medical Research Council and the 


Reid Library) — 

Subscription per volume of 4 numbers . . . . . . 42 0 

Per single number 130 

Occaaiofuil Papers 

Technical Communications— 

6. The Composition of Certam African Foods and Feeding Stufb . . 10 

7. Wheat. Pre-eminence as a Cereal Food ; Nutritive Value ; Relation 

to Health and Disease ......... 1 0 

Occasional Communications— 

1. The Effect of Climate on the Composition of Pasture Plants 


IV. Obtainable pbom the Impebial Bubeau of Plant Genetics (fob chops otheb 
THAN HeBBAGB), PlaNT BbEEDINO INSTITUTE, SCHOOL OP AOBICULTUBK, CAM- 


BRIDGE 

Journal 

Plant Breeding Abstracts— 

Quarterly. Annual subscription . . . . . 15 0 

Single copy ......... 5 0 

Occasional Papers 

Indexes to Plant Breeding Abstracts— 

Subject Index to Vols. I to V of Plant Breeding Abstracts . . . 5 0 

Subject Index to Vol. VI of Plant Breeding Abstract .... 2 6 

Supplements to Plant Breeding Abstracts— 

Summary of Reports received from Countries exclusive of the British 

Empire, 1928-31. Supplement I 2 6 

Summary of Reports received from Stations in the British Empire. 1932- 

35. Supplement II • 5 0 

Technical Communications— 

Vernalization and Phasic Development of Plants, 1935 (Joint Publica- 
tion of the Imperial Bureaux of Plant Genetics) . . . . 10 0 

The South American Potatoes and their Breeding Value .36 

Bibliographical Monographs— 

Breeding Resistant Varieties, 1930-33 (Supplement) ... .20 

The Experimental Production of Haploids and Polyploids , ,50 



7 . Obtjiwabxa iBOM THB Ihtobial BtmBAtT ov PLAiH* GsNimos (Hbbbaob PLAim}. 
WmsH PxABrr Bbbbdino SrATiaN, AoBXOiTiyruEAL Butldinos, Aubxandba Road, 
Abxbystwtth, Walss 


^ JwmaU dL 

Htrbica Abftractt— 

Quarterly. Axmual i^bBoription ••••••• 15 0 

jungle number 5 0 

Herbage Beriewi-— 


Subeoiiption is at present— Vol. 1 (1933), Vol. 2 (1934), Vol. 8 (1935), 

Yol. 4 (1936) — ^iDoluded in that to Herbage Abstracts. 

OccatUmal Papers 

BuQetiiil— 

17. VemabKation and Phasic Development of Plants, 1935. (Joint 

publication of the Imperial Bureaux of Plant Genetics) . . . 10 0 

VI. Obtainable vbom the Imfebial Bxjbeau ox Pettit PEODtrorroN, East 
Malling Beseaboh Station, East Mallinq, Kent 

Journal 

Hortlonltnral Abstracts-- 

A quarterly abstract pubhcation of current horticultural literature — 


Annual subscription 15 0 

Single copy 40 


TsehntecU OonumunieoHons 

7. Vegetative Propagation of Tropical and 8ub>tropioal Fruits, 1938. 


J, St. Clair Feilden and R. J. Gamer 2 0 

8. Horticultural Aspects of Woolly Aphis Control together with a 

Survey of the literature, 1986. R. M« Greenalade « . . 2 .8 

Oeoasional Papers 

3. Annotated Bibliography on Bitter-Pit, 1934 • ••••18 

4. Recent Work of Tropical and Sub-Tropical Interest « . .08 


Ollier PubUcaUoni— - 

Index to Volumes I-X of the Journal of Pomology and HorHeuUured 
Science, 1933. Compiled by Bureau, published by the Editors of the 
Journal of Pomology and HorHeuUurcd Science. Available from the 


Bureau 5 0 

Old and Kew Standpoints on Senile Degeneration, 1931. A. P. C. 
Bijhouwer 0 8 


Fruit Growing in the Empire. Standardisation of HortioulttEral Material 
with special reference to Rootstocks, 1927. B. G. Hatton. Being 
unnumbered Empire Marketing Board Publication. (Free). 

VHicultural Research, 1928. D. Akenhead. Being Empire Maricet- 

ing Board Publication 11 10 

T 
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vn. OBfAjK^Bxoi non TfOB Iwpmux^ BmwAv 07 Aniual amjmoB, Jumemms ow 
Amut Ommog, Umvmmrt ow I0pik9ubqh, Kmo*8 Bum>XNoii, Wwbx Mains 
Road, Edznbubqb 

Journal 

s. d. 

Animal Breeding Alwtraots (quarterly), oommenoing April, 1938. Annual 


subscription 16 0 

Occasional Papers 

Bibliography of the Works of J. C. Ewart (free to subscribers of Animal Breed* 

ing Abstracts, Vol. 1), 1934 ........ 0 6 

Animal Breeding in the British Empire. A Survey of Research and Experi* 

ment, 1934 ...........2 0 


Vm. Obtainable fbom the Impebial Bueeau of Agbioxti^tubal Paba8itoloot> 
iNsnTUTE OF Ageioumubal Pabasitology, Winches Fabm Dbivb, Hatfieli) 


Road, St. Albans, Hxets 

Journal 

Bibliograpllf of Hdmfathologir. For the year 1938— 

Library Edition, bound in cloth 10 6 

Stiff paper cover only 8 0 

Helminlhological Abstracts (1982 onwards). Issued in five or six parts per 

volume, each volume covering the literature of a single year. Subscription 

per volume, p^able in advance 30 0 

Ck>mpleted volumes, bound in cloth 32 0 

Occasional Papers 

(t) The Effects of some Natural Factors on the Second Ecdysis of Nematode 

Infective Larvae. G. Lapage 4 0 

Notes and Hemoranda— 

11. Recent Developments in the Control of Heierodera marioni 1 6 


PUBLXOATIONS ISStTED BY THE ImFEEIAL InSTITUTB OF ENTOICOLOOT, 41 QuEEN’S^GATB, 

London, S. W. 7 


Bulletin o! Entomological Beaearoh-- 

Published quarterly, and containing original articles on Economic Ento- 
mology. Issued post fnc. 

Annual subscription (payable in advcmce) ...... 80 0 

Review of Applied Bntomol^^ 

Ck>n8iBting of abstoaots or reviews of all current literature on Economic 
Entomology throughout the world. Published monthly in two 
series — 

Series ' A * deafing with insect and other arthropod pests of cultivated 
plants, forest trees and stored products of animal and vegetable origin. 

Series * B * dealing with insects, ticks, etc., conveying disease or other- 
wise Injurious to man and animals. Issued post i^. 

Series Seriee 

‘A* -B* 

Annual sabsoription(xiayable in advance) . . 30s. 16s. 

yoi,xmi(i»W) . Ii», 



dll 

iSodogioal Beeord— :Nrt biieota— »■ d- 

Published annually about July in each year and containing as complete 
a record as possible of the literature of the previous year, chiefly 
from the systematic standpoint. 

Annual subscription (including postage) 15 6 

Report of the Fourtb Imperial Entomological Conference, 19tli— 2tth 

September, 1935 ^ ^ 

Publications obtainable fbom the Imfebzal Mycolooical Institute, Kew, Surbey 


Journal 

Review of Applied Mycology- 

Annual subscription, 12 monthly parts, with title-page and index (post 
free) .•••• 

Single part 

Title-page and index 

Report on the Third Imperial Mycological Oonferenoe, 1934 


21 0 
2 0 
3 0 
2 0 


T2 



PUBLICATIONS OF THE IMPERIAL COUNCIL 
OF AGRICULTURAL RESEARCH, INDIA 


{Pricet are inclusive of packing and Indian postage) 


1. Agiioaltaie and livenitocdc in India 

ICSAtt. 1. A bi-monthly jotimal of c^oulture and animal husbandry for the general 

reader interested in agrioulture or live-stock in India or the 'impios. 
(Established 1931. Published in January, Meuoh, May, July, Septem- 
ber and November. Prex>ayable subs^ption Ks. 6 or 9s. 9d, per 
ftTiniim. Price per part Es. 2 or 3s. 6d.) volumes 1 to VII complete 
are available. 

2. The Indian Journal of Agricultural Science 

lOAK. 6. A bi-monthly scientific journal of agrioulture and the allied soienoea, 

mainly devoted to the publication of the results of original research 
and field experiments. (Established 1931. Published in February, 
April, Jime, August, October emd December. Prepayable subscription 
Bs. 15 or 24s, per annum. Price per part Ks. 3 or 5s. 3d.) Volumes 
I to VI complete are available. 

8. The T T id«A" Joamal of Veterinary Science and Animal Hnsbandry 

ICAK. 6. A quarterly journal for the publication of scientific matter relating to the 

health, nutrition and breeding of live-stock. (Established 1931. 
Published in March, June, . S^tember and December. Prepayable 
subscription Rs. 6 or 9s. 9d. Price per part Rs. 2 or 3s, 6d.) Volumes 1 
to VI complete are available. 


4. Scientific Honograidis of the Imperial Council of Agricultural Research 

tpAR 10*1. No. 1. The Fungi of India. By E. J. Butler, C.I.E., D.Sc., M.B., F.R.S. 

and G. R. Bisby, Ph.D. (1931). Price Rs. 6-12-0 or 11s. 

ICAB. 10 *2. No. 2. Life-histories of Indian Miorolepidoptera, Second Series : Alucitidae 

(PeterophoridflB, Tortricina and Gelechiache). By T. Bainbrigge 
Fletcher, R.N., F.L.S., F.B.S., F.Z.S, (1932). Price Rs. 3-4-0 or 
5s. 6d. 


ICAR. 10*3. 
ICAR. 10*4. 


ICAR. 10*6. 


ICAR. 10-4. 


No. 3. The Open Pan System of White-Sugar Manufacture. By R. C. 
Srivastava, B.Sc. (1935, 2nd edition.) Price Rs. 3-2-0 or 5s. 6d. 

No. 4. Life-histories of Indian Miorolepidoptera : CosompterygidAD to 
Neopseustidae. By T. Bainbrigge Fletcher, B.N., F.L.6., F.£.8t 

P.Z45. (1938). Price Rs. 4-8-0 or 7s. 6d. 

No. 5. The Bombay Grasses. By E. J. Blatter, 8. J., Ph.D., F.L.S. and 
C. MoCann, F.L.S. Illustrated by R. K. Bhide. Frioe Rs. 20-12-0 
or 32i. dd. 

No. 6. Hehninth Parasites of the Domesticated Animals in India. By 
G. D. Bbalsno, MJ9o. Price Bs. 7-124) or Ids. 3d. 



tOAA 10*7. 

ICAR. 10*8. 

ICAR. 10*9. 

ICAR. 10* 10. 

ICAR. 10- 11. 


Ko. 7. tnOueziG^ oitlitanui^ on the Wilt Disease of Cajanua indicua 
Spreng. and the Isolation of Types Resistant to the Diseases. By 
W. McRae, M.A., D.So. (Edin.), P.L.S. and F. J. F. Shaw, D.So. 
(Lond.). A.R.C.S., F.L.S, (1933). Price Rs. 2-4-0 or is, 3d. 

No. 8. The Silk Industry of Japan with Notes on Observations in the United 
States of America, England, France and Italy. By C. C. Ghosh, B.A., 
F.E.S. (1933). Price Rs. 4 or 6«, M. 

No. 9. Mechanical Cultivation in India. A History of the Large-Scale 
Experiments carried out by Burmah -Shell Oil Storage and Distribut- 
ing Company of India Ltd. By C. P. G. Wade. Mce Rs. 3-14-0 
or 8a. 6d. 

No. 10. The Spotted Boil- Worms of Cotton (Eartaa fabia Stoll and Earia 
inaulana Boisd) in South Gujarat, Bombay Presidency. (Final 
report on investigations financed by the Indian Central Cotton 
Committee, 1923-1931). By B. P. Deshpande, M.Aa. and N. T. 
Nadkamy, B.Ag. Price Rs, 5-14-0 or 9a. 6d. 

No. II. Investigations on the Course and Distribution of the Nerves supply- 
ing Levator anguli scapuli and Rhomboideus muscles and the For- 
mation of the Phrenic Nerve in the Ox, with Observations on certain 
Anatomical Deviations. By H. N. Chelva Ayyangar, G.M.V.C. 
Price Rs. 4-10 or 7a. 9d. 


5. Blisoellaneous Bulletins of the Impmai Council of Agricultural Research 


ICAR. 81. 
ICAR. 8-2. 
ICAR. 8 -3. 
ICAR. 8-4. 

ICAR. 8-6. 
ICAR. 8 *6. 
ICAR, 8-7. 

ICAR. 8*8. 
ICAR. 8*9. 

ICAR. 8* 10. 
ICAR. 8-11. 

ICAR, 8*12, 

ICAR. 8*13. 
1CAR4 8*14 


No. 1. List of Publications on Indian Entomology (1930). Compiled by 
the Imperial Entomologist, Pusa. Price As. 14 or la. 6d. 

No. 2. List of Publications on Indian Entomology (1931). Compiled by 
the Imperial Entomologist, Pusa. Price As. 8 or lOd. 

No. 3. List of Publications on Indian Entomology (1932). Compiled by 
the Imperial Entomologist, Pusa. Price As. 12 or la. M, 

No. 4. Host Plant Index of Indo-Ceylonese Coccidae. By S. Rams- 
chandran, LAlo. and T. V. Bamakrishna Ayyar, BA.., PhJ)., F.Z.S, 
Price Rs. 1-10 or 2a. 9d. 

No. 5. List of Publications on Indian Entomology (1933). Compiled by 
the Officiating Imperial Entomologist, Pusa. Price As. 9 or la. 

No. 6. Bee-keeping. By C. C. Ghosh, B.A., F.R.E.S. (3rd Edition.) 
Price Rs. 1-14 or 3a. 3d. 

No. 7. List of Publications on Indian Entomology (1934). Compiled by 
the Imperial Entomologist, Pusa. Price Ra. 1-2-0 or 2a. 

No, 8. Selected Clinical Articles, Part 1. By G. K. Sharma and R. L. 
Kaura. Price As. 8 or lOd. 

No. 9. Statistical Methods and their Application to Agronomy : A Biblio- 
graphy. Cumpik d by K. K. Guha Roy, B.A. Price Rs. 2-2 or 4a. 

No. 10. Diseases of Sugarcane and Methods for their Control. By L. S. 
Subramaniam. Price Re. 1-14 or 3a. 3d. 

No. 11. Tables of Standard Errors of Mendehan Ratios. Compiled by 
Swam Singh Purewal, M.So., Ph.D. and Knshna Rao, L.Aq. Price 
As. 12 or la. 3d. 

No, 12. List of Publications on the Botany of Indian Crops, Part II, for 
the period 1928-82, Compiled by R. D. Bose, B.So. Prioe Rs. 3-6-0 
or 5a« 9d. 

No. 18. Two New Statistical Tables ba49ed upon Fisher’s ‘ t \ By M. 
Vaidyanathan, M.A. Prioe As. 6 or 8d. 

No. 14. List of Publiostions on Indian Entomology (1935). Conmiled 
by the Imperial Eutomolpgisti Pusa. Price Re. 1-4 or 2a. 



toAtuA’ie. 


No. Ifi. SdMted Cliaioal AvOdam By Q. K. (Zhanna; it. U 

Kaioa: S. Gaaapattiy lyW; Q. 8. Khan and M. Y. MangrulW.^ 
Price Be. 14-0 or 


6. Annaal Report <A the Impeiial (Joimoil of Agzicaltanl Beaeaieb 


ICAR. I? -31. 
ICAR. 12-32. 

ICAR. 12*38. 
ICAR. 12-34. 
ICAR. 12*35. 
ICAR 12-36. 
ICAR. 12 -37. 


Annual Beport of the Imperial Council of A^;ricultural Beeeaaroh for the 
years 1929-30 and 1930-31. Price As. 12 or Is. 3d. 

Annual Beport of the Imperial Council of Agricultural Beseareh for the 
year 1931-32. Price As. 6 or 8d. 

Annual Beport of the Imperial Council of Agricultural Besearch for the 
year 1932-33. Price AlS. 6 or 8d. 

Annual Beport of the Imperial Council of Agricultural Besearch for the 
year 1933-34. Price 1-8 or 2e. 6d. 

Annual Beport of the Imperial Council of Agricultural Besearch for the 
year 1934-35. Price Ive. 1 or Is. 9d. 

Annual Beport of the Imperial Council of Agricultural Besearch for the 
year 1935-36. Price As. 14 or Is. 6d* 

Annual Beport of the Imperial Council of Agricultural Besearch for the 
year 1936.37. Price fte. 1-2 or 2s. 


7. Agriooltnie and Animal Hnabandry in India (calM Review of Agrionltnial 
(Hientiona in India apto 196S) 


ICAR. »*2». 
ICAR. e-si. 
ICAR. 9-38. 

ICAR. 13-1-85. 
ICAR. 13-2-35. 


Beview of Agricultural Operations in India, 1928-29. Price Bs. 3-2-0 or 
5s. 6d. 

Review of Agricultural Operations in India, 1929-31. Price Rs. 5 or 8s. 
3d. 

Review ofAgrioultural Operations in India, 1931-33. Price Bs. 5-12-0 or 
9s. 6d. 

Agriculture and Animal Husbandry in India, 198d>34 and 1934-35. 
Part I. Crop Production Price Rs. 4-14-0 cr 8^^. 

Part II. Animal Husbandry. Price Re, 1 or Is. 9d. 


8. Proceedings of the Board of Agricoltiiie and Aninu^i Husbandry 

ICAB. 2. Proceedings of the First M^ing of the" Animal Husbandry Wing of the Board 
of Agriculture and Animal Husbandry held at New Delhi from^e 20th to the 
28rd February 1933, with Appendices. Price Rs. 5-14-0 or 9s. Od. 

ICAB. 3. ProceedingB of the First Meeting of the Crops said Soils Wing of the Board of 
Agriculture and Animal Husbandry in India held at Delhi from the 25th Feb- 
ruary to the 2nd March 1935, with Appendices. Price Bs. 6 or 9s. 9d. 


VBI. 1. 


ABI. 7-187, 


A description of the Imperial Institute of Veterinary Research, Muktesar, and 
its Sub-staiion the Imperial Veterinary Serum Institute, laatnager. By 
P. Ware, F.R.C.V.S., I.V.S. Price Bs. 1-4-0 or 2s. 

The Production of Cigarette Tobacco by Flue-curing. By F. JT. F. Shaw. 

l>Stk FX,S. and Tfa s hi Bam. JInr “ 

mA Nor 187. Bepffin(nd(t9i5),PfiMBe. 1 et le. 9d- 



ICAB. 16. A Handbook of Statistios for uae in Plant Breeding and Agriooltaxal 
Probleme. By F. J F. Shaw, D.So., A.R.O.S., FX.S. Price Re. 4.6*0 

or 7t. 

Oopiee of tiie above publications can be had from the Blanager of Publications, Civil Lines, 
Delhi and from ai^ of the Agents, a list of whom will be found on the inside page of 
the front eover. Prices are inclusive of packing and Indian postage. 

Purohaaeis not residing in Asia should apply to the High Commissioner for India, India 
House, Aldwyoh, London. 

Notb !— When indenting please give only the symbol preceding the name of the publication. 
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